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PREFACE 


THIS book was prepared for teachers in service and for persons 
who are in training to become teachers. It is a streamlined 
modification of earlier plans of analysis. The author himself 
not only has assisted tradesmen and other workers in analyzing 
their assignments; he has been a worker himself and has served 
as a teacher trainer for a good many years. He has been in- 
terested in studying and experimenting with analysis to make 
it as understandable and as practical as possible. 

The plan of analysis presented in this book can be applied 
to any occupation which is sufficiently involved to require in- 
Struction for anyone who wishes to learn it. The underlying 
principle of analysis is simple and easy to understand. In every 
kind of work in the world which is creative, that is, where things 
àre produced, or when ideas are developed, where and when 
there is human achievement, two things are likely to be present. 
There are elements on one hand and something comparable to 
problems on the other. And there is a similarity of subject- 
matter organization to that of mathematics. Just as in arithmetic, 
the elements must be identified and taught. These elements 
must be distinguished from the problems, but yet they must 
be applied in typictl problems as they are taught. For example, 
in a custom trade, the things that are made can be compared 
to problems in arithmetic. The fundamental operations and in- 
formation necessary in combination to produce something can 
be compared to the elements of arithmetic. An understanding 
of this important principle, as covered in this book, would be 
exceedingly helpful in analyzing almost any occupation for in- 
Structional purposes. 

Even though it is assumed that perfection is possible, those 
Who know better will say that human nature is so variable 


iv PREFACE 


that it would be impossible to discover a formula of action that 
would fit perfectly every training situation. The present system 
of analysis is not assumed to be the perfect plan that industrial 
trainers have been seeking, nor is it likely as long as human 
nature varies that one will ever be found that will match all 
situations alike. However, experience has shown that it has a 
wide variety of applications and it is more simple. practical, 
and more easily understood than earlier plans. This analysis 
procedure can be applied with but few exceptions in analyzing 
many occupations that are not classified in the skilled trades 
but yet are involved enough to require systematic training. The 
title, ANaLysis TECHNIQUE FOR INsTRUCTORS, is used because of 
this broad intent. 

Some parts of this book have appeared in some form in maga- 
zine articles in Industrial Arts and Vocational Education and 
in the Industrial Education Magazine. Certain references to de- 
tails and authority appear in footnotes, and acknowledgments to 
the authors and publishers are thus recognized. Many persons 
have contributed unknowingly to this work, particularly students 
and in-service teachers who have, by their critical consideration 


of analysis procedures, pointed to the need for and influenced 
the present writing. 


PREFACE TO THE SECOND EDITION 


THE second edition is presented after the first edition has been 
in use for five years, three of which represent my rather inten- 
sive service in the military during World War II. The instruc- 
tional units taught in the Armored School at Fort Knox, Ken- 
tucky, were determined by this technique. The analysis by the 
author of combat tank repair at Rock Island Arsenal was like- 
wise determined. 

Refinements in the second edition include diagrams that clarify 
the analysis procedure. There are changes throughout the book 
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that clarify the study of analysis, but there is no basic change 
in the technique. 

The author acknowledges the helpful criticisms of the many 
instructors who have used this book. Particular recognition is 
given the staff of instructor trainers who worked under the 
author's direction at Fort Knox and who gave this book critical 
and intensive use. They proved that the analysis technique has 
wide application in other than strictly mechanical pursuits. 


PREFACE TO THE REVISED EDITION 


SINCE this book was originaly written, the technique of 
analysis was found useful in so many occupations not strictly 
of industrial nature that it was decided to change the title to: 
ANALYSIS TECHNIQUE FoR Іхѕткостовѕ. The approach is essen- 
tially the same in the plan of analysis of instructional content 
of all activities whether in the industrial production areas or in 
the more academic areas. 

Changes have been made in several places in this edition 
at the suggestion of several of its many users. The changes 
represent refinements but the technique remains as originally 
presented in the first edition. The second edition was translated 
into Japanese in 1950. 

The author acknowledges the valuable suggestions offered by 
Dr. Thomas Fleming, Dr. J. A. Jarvis, Dr. H. H. London, Dr. J. 
W. Giachino, Dr. V. H. Hardt, Dr. W. J. Micheels, Dr. G. H. 


Wall, and Dewey Barich. 
Verne C. FRYKLUND 
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ANALYSIS TECHNIQUE FOR INSTRUCTORS 


THIS analysis technique is for instructors. It is a technique by 
means of which the essential elements of an occupation, or 
any part of an occupation or activity, are identified and listed 
for instructional purposes. It is an inventory procedure, some- 
what like the listing of the goods on the shelves and in the 
warehouse of a store. The proprietor must know the names and 
exact numbers of items or units of goods that constitute his 
complete offering to the public. He must systematize the in- 
ventory procedure when he takes it so he knows the status of 
the supply at a given time. He can sell part or all of it, but he 
knows what he has to sell. 

In order to teach an occupation or a subject or an activity 
there first must be an inventory of the elements to be taught. 
Most trades and pay-roll jobs are not adequately covered in 
books as are subjects like mathematics. And perhaps this is a 
good thing because industry changes. The analysis procedure 
records the units as they exist as of the time when the in- 
ventory is taken, Much is said in modern educational procedures 
about making school achievement as much like world achieve- 


ment as possible. This analysis technique does this for all areas 


in which it is applied. Through this procedure the essential 
elements of an occupation are brought into the instructional 
Situation whether for training in the formal school or for 
training on the job. 

Just as there must be system and orderly procedure in making 
4 business inventory so must there be system and orderly pro- 
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cedure in making an analysis for teaching purposes. But the 
System must be simple and readily used, otherwise it would 
have doubtful value. Certain techniques that lead to system as 
well as to simplicity are necessary, and when they are followed 
carefully, the analysis results in a practical and thoroughgoing 
inventory of essential elements of the occupation under con- 
sideration. It is not an overnight procedure, however. It takes 
time, time carefully expended. 

Habits and the Mechanic. Analysis should be considered first 
in the training given to a mechanic who is to become an 
instructor. The mechanic who is to become a teacher does not 
know how to analyze his work. He usually has considerable 
difficulty in discovering the elements to be taught which ele- 
ments he himself has mastered. The fundamental elements 
learned by an individual become habitual as experience in- 
creases. Because little attention is paid to things of habitual na- 
ture, most of us hardly realize that we have habits, Things we 
learn thoroughly become habits, and so the fundamental elements 
of a trade become habits to the mechanic. He may be an expert 
with many years of experience, but it is dificult for him to 
determine what should be taught at the outset in his new job 
of teaching, Even though he himself may have been taught in 
a systematic way, what he learned has become habit. Analysis 
is therefore necessary in order to provide an adequate inventory 
of the elements that have become life habits. 

Analysis is also valuable in clarifying the work of instructors 
whose training lacks this exceedingly fundamental procedure. 
An experienced teacher can profit much by taking a course in 
analysis. It is refreshing, Those who have had analysis, whether 
they are beginners or whether they are experienced at teaching, 
find their instructional travel defined, they know where they are 
going, they know what to teach and the order of teaching it. 


Even an occasional repetition of a study of analysis is helpful 
to experienced teachers, 


Analysis in Education for Industry. Analysis is exceedingly 
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important as long as education for industry is necessary. The 
term job analysis has appeared in vocational and general edu- 
cational literature since World War I, and it has caught the 
attention of people who are interested in curriculum procedures 
in all subject-matter fields in education. It also has become a 
catchword and is used by persons outside of education in connec- 
tion with things that have no relation to training. Many who have 
attempted to use analysis in education, however, have had 
difficulty because in early stages of its development much detail 
was required and there remained much to be desired in clear- 
ness. The instructor became confused and burdened in his 
attempts to follow the details while instructing.' When a sys- 
tem requires too much attention while attempting to use it in 
teaching, it should be modified and simplified, or abandoned. 
System must clarify instructional procedures and not complicate 
them, Experience through the years has made it possible to 
critically reconsider analysis and simplify it and extend its 
practical usefulness. From its World War I beginnings, it has 
соте to be one of the most important and lasting contributions 
in the improvement of curriculum procedures in all areas of 
education. 

During the years from World War I to World War II it 
became simplified and its practical usefulness extended. It was 
basic in the identification of instructional units in the military 
during World War II. 

This technique can be used in analyzing most occupations. 
Any Occupation that involves fundamental procedures can be 
analyzed for instructional purposes. Most occupations in what- 
€ver area of world activity where things are accomplished, where 
there is human achievement, and where past experience must 
be drawn upon for further achievement, can be analyzed and 
listed so they can be taught in an orderly and systematic way. 

The fact that there are technological changes in industry does 
. Bot mean that the time will come when training no longer 


——M——— 
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will be needed. Indeed, it is true that as technical changes do 
take place, changes are also being made in the status of 
occupations. Many of them are broken up; new occupations 
appear, but simultaneously the needs and demands for training 
are increased. Analysis of occupations as of today brings in- 
dustrial training up to date; whereas education in general, be- 
cause of its reliance on book content, lags behind in attempting 
to keep pace with conditions in the world outside of school. 
Critics of education say that education is slow in making ad- 
justment. Because of the availability of the analysis technique. 
education is in position to keep pace. There should be constant 
seeking of up-to-date teaching content in every area under 
instruction. 

The most useful device for bringing about a realization of 
the aims of an educational undertaking is the course of study. 
It is through the analysis technique that the content materials 
are provided for the course of study. The inventory of instruc- 
tional units in a given occupation is usually exhaustive enough 
to provide up-to-date content material for several courses of 
study. 

The teacher who has analyzed his activity has identified the 
daily lessons. The first major effort toward planning for a dem- 
onstration or for writing instruction sheets should be the iden- 
tification by analysis of the instructional units involved. Analysis. 
therefore, should come first in the series of events in a training 
program for teachers in a program of training for industry. The 
analysis technique is indispensable in the preparation of voca- 
tional teachers. 

. System and Order and Progress. Most people recognize the 
Importance of system and order in modern life inasmuch as 
Success and progressive achievement depend upon logical ap- 
proach rather than upon chance. The necessity for system and 
order is manifest in periods of rapid change even more than 
under static conditions. In fact, system is characteristic of 
modern progress. Progress, it is true, depends upon change, but 
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considerable permanency and organization are essential in order 
that there can be lasting achievement. In any worth-while crea- 
tive activity, order, regularity, and sequence are necessary to 
growth and development. The teacher who can analyze his 
Work is likely to be systematic and orderly in organizing in- 
Struction and has acquired an ability that will lead to greater 
and greater possibilities of professional growth and achievement 
for himself as well as for his students. 

Modern Industrial Workers. Persons who work in education 
and other areas of world activity are not always clear in their 
understanding of workers in industry and the work that they 
do. Persons who do simple repetitive work are confused with 
skilled mechanics both as to terms used to identify them and 
the work they do. Skilled mechanics are frequently mentioned 
as diminishing in number because of the machine, and there- 
fore training is not needed to replace persons who are assumed 
to be displaced or those who retire for age. It furthermore 
is not well known that a large portion of persons who work 
Оп machines do work of such complicated nature, even though 
it is repetitive, that considerable training is required in order 
for them to qualify. 

It is desirable for teachers of vocational subjects to know the 
facts both as to the influence of mass production on training 
needs and the differences in types of workers. They should 
at least be more familiar with conditions surrounding their work 
than are persons with superficial knowledge of it and who write 
to inform the public to the disadvantage of youth. Analysis has 
Increased in usefulness as a first technique to employ in the 
Important responsibility of training new workers for industry. 
An important step in studying analysis is to study the worker 
as described in Chapter 2. 

Kinds of Analysis. Unfortunately there have been careless 
uses of the term job analysis (see Chapter 3). There are many 
kinds of research activities in industry and business that are 
referred to as job analyses. Because they are thus identified, 
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their users have attempted to employ them in identifying train- 
ing elements but usually without success. Brief descriptions of 
the more common analysis procedures, that have been confused 
with the analysis technique for training purposes, are therefore 
necessary in connection with the study of this analysis technique. 

Making an Analysis. In order to learn how to analyze suc- 
cessfully for training purposes, it is first necessary to clarify 
the terminology involved as is done in Chapters 4 and 5. There 
are a few technical terms that have much to do with clarifying 
the analysis procedure and which, when understood, make ready 
identification of teaching elements for those who analyze the 
work and use the results. It is desirable therefore that such 
terms be defined at the outset in learning how to analyze for 
instructional purposes. 

Application in Trades. There are two major classes of trades 
and they require slightly different approaches in analyzing them. 
They are custom trades and service trades; and they appear in 
small shops and in large production plants. Custom trades in- 
volve the production of things, while service trades involve te: 
pair, overhaul, or installation. Because there is a difference in 
their functions, there is a minor difference in the analysis ap- 
proach. The general procedure for following the technique of 
analysis is the same in both kinds of trades, however. The general 
principle of analysis applies with but minor modifications in 
other areas of work that require training of those who would 
qualify to work in them. қ 

When the elements have been inventoried, it is necessary 
to arrange a relative order to be followed in teaching them. 
This is necessary, otherwise there is a possibility that something 
of advanced nature may be taught in place of something ele- 
mentary. One of the reasons for the need of analysis is that 
it provides a way of Systematizing instruction. Any attempts 
at analysis without knowing its techniques are likely to result 
in material that is confusing rather than helpful. 

Application in Other Areas. It is impossible to provide an 
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exact formula for analyzing all areas of work, but the procedure 
described in the following chapters is practical. There may 
be need for some change in terms when areas outside of in- 
dustrial production are analyzed, but the important thing to 
keep in mind in starting an analysis, a good rule to follow, is 
that in any area of work where things are created, whether of 
the head or of the hand, there likely is to be found a similarity 
of content arrangement to that of arithmetic. There are ele- 
ments on one hand and problems, or something similar, on the 
other, Whether there is a project, an idea, a bill of goods sold, 
а nursing assignment, or a police assignment, standard elements 
are likely to be involved and there is something similar to a 
Problem to be solved. There are elements of experience that 
Must be combined to solve a human problem. The elements 
must be identified and listed because they are the things to 
be taught, not the problems. We do not teach problems, we 
teach the elements by applying them in typical problems. We 
must also be able to distinguish the problem from the elements, 
and make a list of a goodly number of typical problems as well 
aS а complete list of elements. This is not readily done without 
а systematic procedure. Analysis for instructors, the techniques 
of which are continued in Chapters 6 through 9, provides the 
System for doing it. 

Learning and Teaching. After the things to be taught have 
been listed, there remains need for study of the most effective 
Ways to teach them. This takes much study and practice. A 
good sized book would not be adequate coverage. Several 

Ooks covering various aspects of teaching, and several courses, 
plus the important factor of experience, are all necessary in 
Combination to make a good teacher. However, there are a 
few elementary principles of first-aid kind that deserve immedi- 
ate study and which will help the new teacher in getting started 
While he makes a more thorough study of the techniques of 
teaching. A few of these elementary principles are presented in 

hapter 10 following the instruction on analysis. 
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Course Development. It should be made clear that the 
material obtained by analysis is not a course of study. Course 
of study development follows analysis. The analysis may pro- 
vide materials for several courses of study. The analysis is the 
inventory of an educational store; the course of study is an 
educational bill of goods taken from the more complete store 
and made ready for delivery by means of good teaching and 
management. This, too, requires detailed study and cannot 
readily be learned in a few hours. But in the final chapter of 
this book are some helpful suggestions for those who must 
arrange course materials immediately following instruction on 
analysis. This chapter is helpful also to experienced teachers and 
a guide for committees responsible for course development. It 
will be helpful in unifying the efforts of the latter. It will be 
helpful in clarifying the purpose and place of analysis. 


ANALYSIS NECESSARY IN INDUSTRIAL-ARTS EDUCATION 


In the upper levels of high school, industrial arts is offered 
largely for its technical-training values. The major difference be- 
tween well-organized, well-equipped, and well-taught industrial 
arts in senior high school and trade education is in the time de- 
voted to shopwork. The former covers a less extended period 
of time in terms of weeks and usually there are two hours per 
day in the shop, whereas the latter covers a more extended 
period of time in terms of weeks with three hours per day in 
the shop. And, of course, trade teachers must have adequate 
trade experience to qualify under the federal acts, which is 
not usually required in industrial arts, although desirable and 
exacted in many schools for teaching in upper levels of high 
school. 

Analysis Is Practical. If advanced industrial arts is to have 
technical-education value, its course content should be chosen 
from an analysis of a craft or industrial activity. Teachers in 
training for industrial arts have a valuable curriculum-research 
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technique when analysis is used in making up the curriculum 
offerings. The analysis technique, and perhaps it might well 
be called activity analysis in industrial arts, is an important 
means of connecting industrial arts with world achievement, of 
making industrial arts practical and thus giving it salable value. 
It is a step leading away from puttering which is so often 
characteristic of industrial arts in the early years of schooling. 
Industrial arts in the advanced levels of high school should 
be taught so that students who participate for a year or more 
can be assured of possession of salable abilities. Industrial arts 
in the upper levels should have technical education value. The 
analysis technique, therefore, should be used to determine 
What to teach. The analysis technique should be taught to 
industrial-arts teachers so they can understand what it is and 
can use it to proper advantage. It is a means to an end and a 
very worthy end. . 
Analysis Makes Shop Teaching Genuine. When psychologists 
refer to the changing of behavior patterns through a learning 
Situation, the patterns desired must be known. The patterns 
desired are not ethereal or psychic, nor should they be camou- 
Haged in multiple-syllable words to confuse the student or to 
арреаг impressive. The patterns desired must be functional, 
Worldlike as it were. The various shops in industrial arts there- 
fore must not be different from shops elsewhere. Operations 
іп industrial arts are not performed differently because they are 
Performed in industrial arts. қ 
Instruction must be provided. Demonstrations must be given 
and a variety of other means of teaching must be used as 
Necessary, And what must the demonstrations be about? The 
demonstrations must be on such genuine things as the operations 
of the world of work outside of school; for example, in machine 
Shop, the teacher must demonstrate how to start and. stop the 
lathe, lay out centers for cylindrical turning, mount work in the 
lathe, and so on, depending upon the area of industry to be 
included. These skills are taught—and they must be taught 
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for a good many obvious reasons, among them being training 
on safe work practices. Such teaching must be done in in- 
dustrial arts — the fact that the area is industrial arts does not 
change the nature of the work. Instruction is carried on during 
the construction of projects of one's choice; and of course, ob- 
jectives, management, evaluation, and other professional princi- 
ples and practices are taken into account. 

There must be instruction on related information, although 
such instruction may be identified by other names. Certain in- 
formation of general nature is desirable, including knowledge of 
history, economics, and similar information related to the activ- 
ity. And let us not leave out the guidance information which is 
so valuable in industrial arts. Unless the units taught are identi- 
cal with the procedures of industry or the crafts, they will have 
little guidance value. 

And during learning, what is happening in the life of the 
learner? His behavior patterns are changing. Therefore, the in- 
structional content must be genuine, not just words and ex- 
pressions that represent nothing close to the world of work and 
merely enable the writer to "use words" to give an impression 
of scholarship to some outsider who doesn't know. 

How do we determine the desired content by means of which 
behavior patterns are changed? The answer is, by analyzing the 
Work in question to determine its essential elements. The things 
that actually occur in the activity must be identified and placed 
in a body of resource materials, a repertoire if you please, from 
which one draws ideas for developing a course of study. Chapter 
1l tells the Story of course development and its relation to 
analysis. You may wish to read that chapter before studying 
the analysis technique. 

Analysis is necessary in all kinds of work and it certainly is 
necessary in the preparation of teachers. As was stated earlier 
in this chapter, analysis is a curricular research technique es- 


pecially valuable in vocational education and industrial arts. 
? Chapter 5. 
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Those who say that analysis has no place in industrial arts have 
not studied the technique nor do they understand its purpose. 

It was through the analysis technique that the instructional 
content now used by good teachers was derived. Any teacher 
attempting to do without such course materials is more likely 
to be keeping a shop, not teaching it. 

If we are to make our work really genuine and lifelike, there 
is no sensible and practical way to change behavior patterns 
except through the units discovered by analysis. 

Samples of the use of the analysis technique in industrial arts 
appear in the American Vocational Association Bulletins "Im- 
proving Instruction in Industrial Arts" for 1948 and 1953; Illinois 
Board of Vocational Education Bulletin No. 140 for 1953; Wis- 
consin Department of Public Instruction, Bulletin No. 2 "Re- 
source Units in Industrial Arts." 

Summary. The making of an analysis of an occupation can 
be compared to the making of an inventory of a store. Just 
as a list is made of all the goods in the store, so a list is made 
of all the teaching units of the occupation. The instructional 
units thus obtained can be used for training purposes in school 


Or out of school. Whatever system of analysis is used, it must 


be simple and readily understood by those who wish to use it. 
teaching must be studied with 


Any plan for putting system into 
care in order to assure clearness of the outcomes. 

Analysis technique for instructors is necessary in the training 
of shop teachers, particularly beginning teachers. The trade 
elements become habits, and habits are not noticeable to those 
Who have them; therefore it is necessary to analyze the occupa- 


tion, and list the elements so the new instructor will know 


What to teach. Experienced teachers also gain much from re- 


analyzing their work from time to time to keep it up to date. 

The term job analysis has become a catchword in many areas 
of world activity. It has been misused in attempts to identify 
activities that are not of analysis nature. While this analysis 
technique can be used in analyzing other than industrial trades, 
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it is for identifying instructional units and not intended [or 
personnel management or for production purposes. . 
The analysis technique helps to put system into the teaching 
of occupations and many other activities. In order to study the 
analysis procedure in its application to industrial training, it is 
necessary first to make sure that the workers in industry are 
understood both as to work assignments and to terms used to 
identify them. Certain terminology also applies to the analysis 
technique itself. A major consideration is the development of 
ability to distinguish the elements of a trade from the jobs 
in which they are applied. А 
The training of vocational teachers goes far beyond the making 
of the analysis. There remains need for the study of learning 


and teaching and course development and other phases of in- 
structional procedures. 


DISCUSSION TOPICS 


l. List a few habits that one must develop in your occupation, 
and discuss them in class. . 
Have you ever read or have you ever been told that in- 
dustrial training is becoming less and less necessary because 
of the machine? What is your belief? Are such statements 
likely to mean that training procedures should be improved! 
3. How can industrial education keep up with changes in 

occupations? 
4. Is it likely that system and order might be a factor in at- 
taining simplicity of organization in planning for growth 
and achievement? 
Name several occupations that have elements in them that 
can be compared to fundamental elements of arithmetic. 
Name some assignments that can be compared to problems 
in arithmetic and in which elements must be brought into 
use to get the assignment done. 
6. Tell how you would teach a lesson in shopwork. . 
7. Discuss industrial arts in the senior high school in relation 
to technical usefulness. 


bo 


сл 
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MODERN INDUSTRIAL WORKERS 


THE purpose of this chapter is to describe typical workers in 
industry and to discuss their work and certain important terms 
relating to them and of importance to education. The interpreta- 
tions presented here are based on studies and experiences in- 
volving industrial practices and writings in industrial education, 
sociology, and economics. 

Education and Industry. The educator who may be in doubt 
about the relation of education to the problem of mass pro- 
duction in industry would profit much by a study of industry 
in the community. Indeed, such a study would reveal much that 
would be helpful in vitalizing education. There is much to 
be learned in industry that would be of value in modernizing 
education, in making school achievement at least parallel to 
community achievement and not lagging behind it. Certainly 
included in the preparation of the administrator of the general 
school should be a Systematic intensive study of industry, not 
just a superficial knowledge of it. There he would find much 
valuable content for academic instruction as well as encourage- 
ment for education for industry. There he would find that 
while occupations change, they are not wholly lost. Furthermore; 
he would find that old occupations are influenced by new 
processes and inventions, and that new occupations are appear- 
ing. He would also find that continuous education of all kinds 
is needed in order that people who must work can prepare for 


it and keep up with the vast changes that are taking place in 
Occupations. 


14 
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Unfortunately many people who know little about industry 
believe that most modern industrial workers do not need train- 
ing. There is much writing on this subject by persons who do 
not know the real conditions. The work is assumed to be so 
highly specialized that training is not necessary. Consequently, 
there is doubt of the value of practical content that could be 
used in academic classes, and youth are frequently discouraged 
by counselors from enrolling in vocational classes; it is said 
that there is a diminishing need for industrial education. Yet, 
the world is so constituted today that an academic education 
alone is of little value in the important personal responsibility 
9f earning a living. There is daily proof of this in employment 
offices when untrained persons seek employment. The individual 
Who cannot claim occupational usefulness cannot even get a 
hearing for his plea for a job. Moreover, a college degree is of 
limited value as an employment asset if it does not include 
occupational preparation. е 

One should know what the worker does, how he does it, and 
the conditions under which he does it in order to pass judg- 
ment as to whether training is needed and how the school can 
be of service in such training. : А 

Modern Industrial Workers. Тһе analysis technique for in- 
Structors is an exceedingly useful curriculum research technique 
in the study of activities in the work areas of a community to 

iscover training content. Analysis would be of doubtful value, 
however, if the terminology associated with it were confusing 
and consequently improperly used. The conditions of industry 
could better be understood, especially in relation to training 
needs and curriculum enrichment, if the terminology employed 
Were common to all educators, not just to those who are con- 
сетпед with vocational education. Personnel workers also could 
Sain much by unifying their reference to workers in industry. 

The author, in connection with employment studies in more 
than fifty factoiies in the Minneapolis-St. Paul area, found that 
the terms used in reference to workers varied in different fac- 
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tories and in different departments of the same factory.’ The 
casual designations of the workers, as well as of their duties, 
and the abilities ascribed to them were found to vary among 
all the people who were interested in industrial conditions at 
the time. 

Not only is there variation in daily practice in terms referring 
to workers, but books and magazine articles do not show agree- 
ment. Many writers who are not familiar with industry do not 
understand with sufficient clearness the work performed. What 
constitutes a “trade” as compared to specialized industrial work 
should be understood by anyone who attempts discussion of 
industrial problems and by anyone who is interested in train- 
ing. The terms that will be discussed here have value (1) in 
clarifying the duties of workers as a basis for understanding 
certain practices in vocational education and (2) in learning 
the analysis technique for instructors. m 

Skilled Mechanics in Industry. The term "skilled mechanic 
represents the highest type of workman, whether in produc- 
tion industry or in a trade. To qualify for the title of skilled 
mechanic one must be able to do any of the work that 15 
required of workers in a particular industrial activity. He must 
be able to perform practically all the operations and be іп 
command of all scientific facts, and be able to read drawings 
and make any calculations that may be essential to the per- 
formance of his work. The skilled mechanic can attack any new 
assignment in his activity, plan carefully and quickly how it 15 
to be done, and then do it. His work can properly be compared 
to the solving of a problem in mathematics. One who solves а 
mathematical problem must know and be able to use the neces- 
sary operations in mathematics. We may think of these opera- 
tions as essential elements. When a new problem confronts him. 
he must quickly perceive the essential operations, or elements 
necessary to solve the problem, and put them into prope" 


! Verne C. Fryklund, Selection and Training of Modern Factory Workers 
(Minneapolis: University of Minnesota Press, 1934), Chap. I. 
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combination, step by step, and obtain the correct answer. And 
so a skilled mechanic must quickly be able to survey the needs 
for doing successfully a given piece of work and draw upon his 
manual abilities and upon his knowledges; thus he must survey 
à given situation as does a problem solver in mathematics, plan 
the proper combination of elements, and carry out the assignment 
properly. Just as in mathematics the elements are present, but 
they also involve materials and ideas whereas mathematical 
Solutions involve ideas only. The assignment of the skilled 
mechanic usually covers a much longer time for completion 
than does the assignment of the mathematician. 

The skilled mechanic is the craftsman who is associated with 
the history of industry, beginning before mass methods became 
the major means of production, and a given article was pro- 
duced practically in its entirety by the craftsman. Little by 
little, because of competition and demands for goods, the work 
assignments in making an article were distributed among several 
Persons, who became specialists or operatives. Whereas of old 


а table was produced entirely by a master craftsman, later 


Several men took part in producing such a table. One person 
ble legs, another in finishing, 


became a specialist in producing ta 
and so on, 

Machines have gradually been brought more and more into 
use, and the work assignments have become more broken up. 
With the machines doing much of what formerly was done by 
hand. While the story of the growth of competitive methods 
and of meeting the increasing demands of people for goods, and 
the resulting changes in work assignments, is exceedingly inter- 
“sting, it need not be discussed here. However, it should be said 
that mass-production methods and the machine have not elimi- 
nated the skilled mechanic. The work has changed, to be sure, 

cause of improved means of getting the work done by ma- 
chines and by more scientific methods, but the skilled mechanic 
35 not been eliminated from industrial production. Persons who 
“an perform many operations, and who have possession of 
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knowledges necessary to the doing of complicated work assign- 
ments, are still needed in large numbers in industry and in the 
great mass of services and small shop trades outside of produc- 
tion industry. Moreover, the machine has increased the need 
for skilled mechanics, and many new kinds of mechanics have 
appeared because of the great expansion in kinds of products. 
Anyone who understands the world of work knows this. It is 
unfortunate for the youth of the nation that seemingly intelligent 
people should, by writings and in other ways, misinform the 
public on this important subject. 

Following is a brief list of typical skilled mechanics in the 
metal industries. There are many more in this and in other 
industries. 


Machinists Welders Boilermakers 
Sheet-Metal Workers Steam Fitters Millwrights 
Patternmakers Plumbers Blacksmiths 
Tool- and Diemakers Draftsmen Molders 
Electricians Setup Men Bronze Chasers 


Skilled mechanics today do not always do all the work on 8 
given article. For example, the patternmaker makes the pattern 
for an article, the molder molds it, the foundryman casts it, an 
the machinist does the final finishing. Each of the persons in- 
volved is a skilled mechanic. He performs all the work on the 
article that is characteristic of his trade. The skilled mechanic 
may also be thought of as a custom worker. That is, he must 
be able to do any work that comes up in his trade, eve? 
though he may not complete any given article. He must be ? 
versatile worker. А 

The type of producer comparable to the skilled mechanic 
need not be thought of as one whose work is in industry an 
Who must work in metal or wood. The tailor, baker, signwriter, 
upholsterer, printer, and hundreds of other workers whose duties 
are largely of custom nature, are in the category of skilled те“ 
chanics. The tailor is as much a skilled mechanic as is the 
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machinist, and his work must be analyzed into its elements if 
it is to be taught. We think of him more generally, however, as 
a tradesman or craftsman. But, of course, tradesmen, craftsmen, 
and skilled mechanics are the same. 

Another group of skilled mechanics is increasing in number, 
and training must be provided for them. They are service me- 
chanics who repair refrigerators, automobiles, radios, phono- 
graphs, watches, and who make installations. Their work is to 
discover or diagnose trouble in a machine and repair it for further 
use. They are problem solvers as are mechanics in custom trades. 
They do not produce articles, they service them. Just as do skilled 
Mechanics in custom trades, they must have possession of a 
Variety of skills and knowledges of the trade that must be drawn 
“pon in order to locate and correct a difficulty in a machine. 

Skilled mechanics, therefore, are to be found in custom trades 
and in service trades, and training is required for those who 
Would work in both of them. Some trades emphasize the manip- 
ulative aspects and others the technical; that is, the latter require 
more knowledge of facts and less of manipulative performance. 

he proportions of manipulative work and technical knowledge 
Уату with the trades. There are no set amounts; they vary from 
Dear zero to a high degree of each, depending upon the trade 
in question, ы 

Operatives in Industry. There should now be little question 
as to the meaning of the terms, and the nature of the work 
Performed by skilled mechanics. The exact nature of the work 
of the operative will be considered now. It should not be neces- 
загуло £0 into the details of the conditions that led to the exist- 
ence of Operatives in industry. It has been mentioned that 
the breaking down of the work of the craftsman of old, in 
consequence of methods of mass production, covers the history 
ог the rise of the workers that we call operatives. Whereas the 
skilleq mechanic can perform practically all the operations, and 

hows the scientific facts and other information necessary in the 
trade, the operative can perform only one or a few operations 
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at the most, and knows little if any information of the kind re- 
quired of the skilled mechanic. He is also called a semiskilled 
worker. His responsibilities are limited. 

Usually, every step performed by an operative has been 50 
planned that all details are listed in a set and required order 
of performance. The number of duties that he performs on 2 
given article is limited; the order is carefully determined and 
rigid; and repetition is so frequent that there practically is auto- 
matic performance. From day to day, week to week, and month 
to month a given operation is repeatedly performed. As the pro" 
duction continues, the semiskilled worker's job is but a single 
step, or a few at the most, in the making of an article. This work 
may be the operation of a machine for coiling bed springs, the 
assembly of stepladders, or any other of a multitude of oper? 
tions in manufacture. 6 

While each operation will require some degree of special skill. 
at no time will the duties of an operative involve the entire range 
of duties of a skilled mechanic. Little responsibility is requiret 
of an operative compared to that needed in a skilled trade where 
complex judgments and thoughts are necessary. An operative 
may be able to perform many operations in a factory; he m2 
be versatile, yet he may fall far short of being a skilled mechanic: 
There may be few situations which require much thought or 
necessity for judgment even for a versatile operative. 4 

Тће following brief descriptions of duties should further clarify 
the meaning of the term and the duties of operatives. The lis 
is taken at random without reference to any particular factory: 


ASSEMBLERS, FINAL. These workers do repetitive fitting and 
assembling of various units of a product. For instance, 1 
a factory that builds motors, they place motors in frames; 
connect terminal leads to binding posts, attach switches, EE 
bolt the end shields to enclose the motor. Should this E 
custom rather than repetitive work, it is not semiskilled bu 
falls into the class of work performed by the skilled mechanic 

ASSEMBLERS, SUB. These workers fit and assemble parts of mino 
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kind that form units that are later assembled by final assem- 
blers. In the factory just mentioned, subassemblers would at- 
tach small parts, such as commutators, brushes, and solder 
terminals. 

Вовтхо-мил, HANDS OR OPERATIVES. This is essentially а ma- 
chine-shop occupation and a high type of semiskilled work. It 
also may be classed as the work of a skilled mechanic when 
it ceases to be nonrepetitive. The worker runs either a vertical 
machine called a boring mill or a horizontal boring machine. 

Currers, A foundry job. Projecting parts left in the casting 
process must be removed with a hammer, cold chisel, or 
pneumatic chisel. It is not a high type of semiskilled work, 

DRILL-PRESS OPERATIVES. Operate gang drills, radial drills, or 
other types of drill presses to drill, countersink, and tap holes 
in parts. It is a common factory operation which requires 
limited training. 

GRINDING-MACHINE OPERATIVES. Opera 
fine finish to surfaces. 

INSPECTORS AND TESTERS. Common to most factories. Inspect 
raw materials, parts, units, and finished products. 

LATHE OPERATIVES. Operate engine and turret lathes; essentially 
a machine-shop operation. It is semiskilled when the work is 
highly repetitive. 

MACHINE OPERATIVES, GENERAL. 
tools of minor classification. 
ILLING-MACHINE HANDS AND OPERATIVES. 
of milling machines. 

_ Skilled Mechanics and Operatives 
tion, it is difficult for the lay person to tell the difference be- 
tween a skilled mechanic and an operative. They may work 
together in a given plant. As stated earlier in this chapter, one 
needs to know industry thoroughly in order to pass judgments 
on the status of the workers. While skilled mechanics and opera- 
tives are described separately, there is no exact line of demarca- 
tion between them, The terms skilled mechanic and operative 
are convenient to use in order to set off two major classes of 
Workers whose abilities seem to fuse into each other. Industrial 


te machines that give a 


Operatives of general machine 
Operate various types 


Together. On first observa- 


ЧУ v.a ASD 
testes, hen wr nnt la 
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workers vary in their abilities from near zero to a very high 
degree. 

In modern industry there is continuing change in the break- 
down and in the creation of work units. The tendency is toward 
a simplification of the complicated work units and, at the same 
time, new developments and demands for new goods tend to 
make new kinds of workers, both operatives and skilled mechan- 
ics. The skilled mechanic performs duties that are of custom 
nature, and sets up machine tools and instruments and reads 
drawings. Or, his duties may be of service nature, in which he 
must be able completely to overhaul a machine. He requires 
much more training and experience to qualify for his work than 
does the operative. The operative's responsibility is limited to 2 
rather small amount of planned performance, the planning hav- 
ing been done by someone else. His work is characterized mainly 
by the fact that it is repetitive. Complicated machines may be 
involved, but the fact that the work is repetitive in a limite 
area marks the workman as an operative. ; 

Abilities of Operatives in Industry. Тһе abilities required in 
the performance of operative work include dexterity of han 
manipulation, within a limited scope, and ability to form judg 
ments concerning the few manipulative acts. Manipulative abil- 
ity and judgment-forming ability do not run parallel with вас 
other in equal amounts. Some operatives require near-zero abi 
ity in manipulative performance while at the same time they 
require some higher degree of judgment forming. An operative 
may require any amount from near zero to a very high degree 
of manipulative ability and may at the same time require 
any amount from near zero to a very high degree of judgment 
forming ability. No two semiskilled workers need the sam 
amount of skill. To illustrate, two commonly found types, o 
operatives are workers on punch presses and on boring mills. 
They perform operations requiring extreme degrees, low am 
high, of ability. The punch-press operatives require less manip” 
lative ability and need to form fewer judgments than do the 
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boring-mill operatives. The latter are regarded as being among 
the highest types of operatives. They require a high degree of 
manipulative ability and an even higher degree of judgment- 
forming ability to do their work. It seems reasonable to assume 
that if all the abilities required to do operative work could be 
Placed on a “scale of abilities” needed on all jobs, these abilities 
Would range from near zero to an unlimited high degree. 

As with skilled mechanics, operatives work in all industries. 
“ey are not necessarily confined to metalworking plants. Opera- 
tives work in garment production, tailoring, baking, candymak- 
ing, and so on. Both men and women are included in both 
Classes of workers, 

Training of Workers. The amounts of training required of 
Workers vary just as do their abilities. It is difficult to state 
exactly the training time needed because of individual differ- 
ences in learners as well as differences in requirements in various 
Occupations, Skilled mechanics, under present facilities, can be 
tained in from two to seven years. Skilled mechanics such as 
Пе instrument makers require a much longer training period 
than do the usual classes of machinists. Long experience in 
Service as advanced apprentices is characteristic of the higher 
types of skilled mechanics. Furthermore, their training never 
ceases, They must continually be ready to study in order to 
“ep up with technological advances. 

he time required for training operatives varies from a few 
is to several months. Some very light types of repetitive 
vork can be learned quickly, while certain types of repetitive 
machine Operations require several months of intensive training. 
ў lathe Operation, for example, a knowledge and practical ap- 
P ication of a certain amount of related mathematics is essential, 
е addition to rather complex manipulative performance; there 
4 4n increase in learning time over that required for the more 

E operations. 

2" Minneapolis-St. Paul plants,” 

“Verne C. Fryklund, op. cit., p. 11. 


with 4040 workers sampled, 
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10.6 per cent were skilled mechanics and 78.2 per cent were oper- 
atives. Among the latter were workers whose duties were so in- 
volved that, even though they were not classed as skilled me- 
chanics, they had to be trained and upgraded. This group 
included 88.7 per cent of the total number employed in these 
plants. Of the total number of workers sampled, 33.7 per cent of 
the operatives plus the skilled mechanics (10.6 per cent), gra 
total of 44.3 per cent of all these workers, were at some time in 
need of extensive training to qualify for their jobs. А 

Service trades employ large numbers of skilled mechanics 
Such as electricians, radio experts, automobile specialists, and 
repairmen for the constantly increasing numbers of home con- 
veniences designed for human happiness and comfort. The small 
shop field includes the large number of small establishments 
th 


at employ many skilled mechanics such 
Sheet-metal workers, 


the like. All of these 


as service experts, 
plumbers, cabinetmakers, machinists, and 
are increasing in numbers and all require 
extensive training. Whether the workers to be trained are opera- 
tives on repetitive jobs of complicated nature or skilled me- 
chanics, trade and job analysis is necessary to determine the 
essential elements that must be taught. 

Training should be given workers according to the degree of 


manipulative ability and judgment forming required, rather than 
by classification acco: 


rding to trade or nontrade groups. Training 
should be made available to all who need it, provided that such 
training is necessary and that it is for a useful occupation. This 
would embrace any pay-roll job that calls for training in any 
area of useful work. 

High types of repetitive work, if the work is generally of em- 
ployable nature and if considerable instruction and time is ге- 
quired for learning, should therefore be included in a training 
Program. This is practical and in keeping with the rapidly 
changing conditions of work in industry, 

Persons who are entrusted by the public with the important 
responsibility of operating the schools efficiently in the interest 
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of youth should know much about working conditions and 
Opportunities in industry. Merely reading about them — and fre- 
quently the literature is prepared by persons who view the con- 
ditions from a distance — does not reveal the true situation. Con- 
Sequently youth are told in the schools of the limitation of 
Opportunities in industry while at the same time the production 
World outside of school demands occupational preparation of 
the youth who seek employment. Youth know this and they 
Say so. Moreover they ask for training in vocational pursuits. If 
education is to keep pace with world conditions, the training of 
educators should include the gathering of firsthand knowledge 
of Community situations. This cannot be done successfully if 
those who attempt such study do so at a distance. It cannot be 
Опе if knowledge in books is limited to use within the four 
Wals of a classroom, The place of application is in the world 
обв of school. Moreover, industry is Ше largest area of appli- 
on for many of the things found in books, yet youth often 
are told that opportunity in industry is limited. Let us learn about 
Workers in industry; learn the status of these workers, what they 
Re what training they really need, and the opportunities m 
А ? to youth in industry. Let there be opportunities to ring 
"SSroom education and education for industry together in a 
Practica] way. 
i a mmery, Educators should study industry so they p 
is "ned as to the work that is done, and as to the training that 
166464 by industrial workers. Much can be learned that would 
манер іп making school achievement practical in сула E 
Cati as in shop classes. Much book learning has practica appli- 
Оп in industry, but study of its applications is necessary so 
© school offerings will really be practical. Study of industry 


Wi dy 
à ill also enlighten educators regarding opportunities for youth, 
hine. Youth should not be 


-C there are many despite the mac tional training 
ational tr 


Se Е 
Јој , uraged by counselors from entering voc 
T are available in normal times for those who are trained. 

16 Workers in industry are placed in two classes for con- 
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venience, namely, skilled mechanics and operatives. To ge 
as a skilled mechanic, one must be able to do any of the ree 
that is required in a particular industrial activity. He must ЈЕ 

able to undertake any new assignment, plan carefully and quickly 
how it is to be done, and then do it. He is a problem solvet: 
Skilled mechanics are on the increase and not on the decrease 
as is assumed by those who are uninformed. Study of industry 
would be enlightening on this point. - 

Workers in occupations other than industrial who may 


classed with skilled mechanics are the tailor, 


baker, signwriter. 
upholsterer, 


printer, and so on. Any workers whose duties are 
of custom nature, or nonrepetitive, are classed as skilled me- 
chanics or craftsmen. In order to train people to work in any of 
the many skilled trades, it is necessary to make an inventory of 
the elements to be taught by means of the analysis technique. 
There are trades also that involve repairing and overhauling of 
machines. They are called service trades. . 

Whereas the skilled mechanic can do any of the work in a 
trade, the operative can perform only one or a few limited 
assignments. He repeats the assignments day after day and thus 
makes his living. Most operatives need little training. 


Skilled mechanics and operatives work together, and they = 
hard to distinguish by persons who do not know about the rea 
conditions in industry. Ther 


е is no dividing line that sets off onc 
class of workers from another, Their abilities vary from a low 
degree to a high degree of manipulative and mental ability 
Therefore the training needs vary. From two to seven years 0 
taining are required to qualify for the work of the skilled 
mechanic. A few hours to several months of training are required 
to qualify as an operative, According to a study reported, 443 
per cent of the workers in industry required training in order 
to qualify for their jobs. 

A knowledge of industrial workers and the work they do 
Should be studied firsthand so 


that youth can be rightfully in- 
formed and be given training when and if they ask for it. 
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DISCUSSION TOPICS 


l Compare the skilled mechanic and the operative. 

2. Name several skilled trades aside from those listed in this 

: chapter. Likewise, several repetitive jobs. 

3. How can one learn about the opportunities for youth in 
industry in your community? 

4. Name а skilled trade that is completely lost because of 

mechanization, and explain the circumstances. 

5. Name several occupations that you believe do not require 

. training. 

6. What must one know to judge the status of workers? 

í. Name some skilled trades that you know are necessary in 
the maintenance of hotels. 

8. Name several assignments in your occupation that can be 
Compared to solving problems in mathematics. 
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OTHER KINDS OF ANALYSIS 


THE analysis technique for instructors should not be ae 
with job descriptions, job specifications, organization ani eo 
charts that show relationships of personnel or routing of cna i 
in an organization or plant, time and motion study, job Eres 

cation techniques, analysis of mobility of workers, and mac pm 
studies. Let us study briefly a few of these techniques in or 4 
that there сап be an understanding of their places in the kie 
of work, and in order that they will not be confused in the minds 
of persons who are interested in vocational education. Many 


people, outside of industrial education, assume that these tech- 
niques are useful for 


job-training purposes, and because a 
have attempted to use them for that purpose and have faile 4 
they have assumed that analysis is not helpful. Analysis for aa 
structors and the techniques described in this chapter should 5 
Compared. Workers in vocational education should know abou 
them and be able to make the distinctions. а. 
Job Descriptions. Job descriptions include statements zeist 
ing to general duties, training required, working conditions, те 
muneration, and so o 
qualify as a worker 
is also called o 
detailed funda 


28 
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to make the preliminary job description because the mechanic 
teacher whose work is being analyzed and the analyst usually 
know what they are analyzing. Little general description is 
needed. The actual analysis to determine instructional units 
Tequires all the time that can be devoted to it. Job descriptions 
So frequently referred to as job analysis under the assumption 
that they are adequate for training purposes entirely. Job descrip- 
tions are more valuable for hiring purposes than for training. 
On pages 30 and 31 is a typical job description assumed by 
many personnel and guidance workers as an analysis for job 
training but it has limited value in training. 

Every industry and business employing persons who must 
Perform varied kinds of work should have job descriptions of 
al assignments for effective personnel placement and acounting. 

Included in each description should be a general statement 
а duties, training required in order to qualify, location of the 
assignment in a department, mental and physical effort in- 
volved, responsibility for tools and equipment, safety factors, 
jealth conditions, promotional features, wage brackets, labor 
relations aspects, and any other items necessary to assure employ- 
Ment of the best possible personnel for the job at hand. . 
n e industries make rather thorough analyses of the mois 
to А Ved in each job. It is not unusual for labor organizations 
n *quire very complete job descriptions in setting forth require- 

ents for apprentices. Instructional units often are listed. M 
nec hough the personnel worker who prepares job kg AE 
Ha not be an expert in using the "analysis technique for in- 
p a study of this technique certainly is helpful in 
i ing it possible for him to prepare accurate listings of the 

апу duties to be performed in any job. He is then better able 

ifferentiate the manipulative skills from the mental skills 

to describe the duties accordingly. 

ersonnel workers often do not sufficiently understand the 
«Aure of training content. Familiarizing such workers with the 


analys; А 
Ysis technique" is very useful. 
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FORD MOTOR COMPANY 
JOB DESCRIPTION 


PLANT OR LOCATION 


JOB TITLE: Electrician 


GRADE: 
TOTAL POINTS: PAY 


CODE NO. 1001 
DATE: 4-10-50 


GENERAL DESCRIPTION OF DUTIES 


Installs, repairs, tests and maintains electrical equipment and fixtures. 
Determines method and sequence of proposed installation of electrical 
fixtures and equipment such 


lines, ted equipment, using tradesman $ 
tools. Routes conduit lines and pulls 


Performs preventa 
visual inspections 
oiling motors 


, using electrical measuring instruments. 
tive maintenance activities, such as making periodic 
and taping frayed or exposed wires, cleaning an 

and securing loose connections. Performs repairs on elec- 


tronically controlled equipment such as, gauges, testing machines and 
speed devices, by testin, 


Я g and replacing defective tubes, resistors, 
capacitators and related parts, 


(Over) 


The above statemen! reflects the i i 
general duties considered necessary to 
ERU the principal functions of the job identified and shall not be kone 
MEL ПА description of all work requirements that may be 


JOB TITLE: Electrician CODE NO. 1001 


PLANT OR LOCATION: PAY GRADE: 


m— m 


T p 
alent to a four yea ap-|DEGREE! POINTS 


(T JEDUCATIONAL BACKGROUND. Equiv: EO hiec == 
prenticeship covering principles of electrical construction, 1 г 


trols, 


rep airs to prevent damage which would neces- 
Or or rework of equipmer 
RESPONSIBILITY FOR TOOLS AND EQUIP 
inary care to prevent damage to hand 
measuring instruments, drill presses and sim 


О - 
k . Exp 
ons GF dust and grease on elec! 


t ў 
2 Considerable smoke, heat an 
ете furnaces, Works inside and outside. tt 


9, ----- y re 2 
UNAVOIDABLE HAZARDS. Exposed to serious injury while| | 
Working on high voltage electricity or to falls while Works D! 

| 

I 

Џ 


~g on high scaffolds, roofs and structures. а 
Se MMMM TOTAL POINTS 
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Job Specifications. Job specifications are used in connection 
with production. Statements are written concerning material, 
finish, cost, quantity, and so on, of a product to be made and 
delivered. For example, the printer writes the specification for 
1000 copies of a program to be printed. There would be included 
such information as kind, Size, and weight of paper, type, cuts, 
borders, style, inks, layout, and so on. This information usually 
is placed on the outside of a special envelope in which the lay- 
out and proofs will be kept. In many productive situations in 
other occupations, similar specifications are necessary. Drawings 
are included with job specifications. Job specifications are some- 
times carelessly referred to in connection with job descriptions. 

Organization Charts. Organization charts show relationships 
of personnel or Services in an organization. Figure 1, which 
а [i x of Са supervision ina small city, 
жүнің, > La ows the organization of production con- 

бе plant,’ are typical organization charts, Charts such 


! Koepke, C. A., Plant Production Control (N 


Sons, 1941), p. 91. 


тыста (егеді. SUPERVISION] 


ew York: John Wiley and 
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ganization of Supervision in a small city. 
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saes |-—{cenerat млнасея | 


PRODUCTION MANAGER] Controller 


Superintendent | | Cost Accounting 


Research, Design 
and Development 


Superintendent 


o! 
Manufacturing 


a is 


General 


Foreman 
ға 


Ғогетап 


( [ 
Stockrooms and 


Tool Cribs. 


of 
Planning and Control. 


Inventories 
and Purchasing 
Planning 


Methods 
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Material 
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to 
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Cost Estimating 


Preparation 
of 


Paper 


Centralized Control 
Release Orders 


ES 


Dispatchers 
Transportation 


Fig. 2. Organization of production control. 


as these are helpful, but there is limited need for them in 
analyzing an occupation. , 

Partment to department progress of material or a roduct in a 
P'ant Engineers in industrial management have considerable 
need for such charts (Fig. 3).? Figure 2 is also a type of flow 


cett. This type of work should not be confused with the analysis 


ОҒ an occupati fni ]though it may be used 
urposes, à g 5 
pa ion fors tiing PHE lysis to show relation- 


pior to or simultaneously with such analys ар 

1р5 to material and personnel organization ог to 5 ow e 
р ace of an occupation in an economic area. It has vocational- 
Buidance value and may be used in counseling. Such charts have 


c, Alfora, L. P., Industrial Management (New York: The Ronald Press 


O, 
» 1940), p. 147, 
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SHIPPING 
N ROOM 


AND SPINDLES^ 


NS 


as 


TESTING 


E 


STATION NO.6 
HEAD PUT ON 


STATION NOS 
FEED WORKS PUT IM 


STATION NO.4 
CROSS RAILS SCRAPED 


STATION NO. 3 
SADOLES PUT ON 


STATION NO.2 
М'5 SCRAPED 


STATION NO. 1 
WHEELS PUT ON 


RE 


257 


- 100 Ft TO 
н е 

хе 

$a 

ок 

EE: 


Fig. 3, Parts flow chart, turret lathe factory. 


OTHER KINDS OF ANALYSIS 35 


some value in the training of teachers for, and learners of, an 
occupation or production job. 

Time and Motion Study. Time and motion study techniques 
are often assumed to be for training of teachers of an occupa- 
tion. These techniques represent a form of research for gather- 
Ing facts that will be of value in reducing production costs and 
u setting up wage incentive plans. 

_ Time study involves the observation of operations and the 
timing of the essential steps to gather data that can be used 
Іп determining job time standards in production. Figure 4 shows 
а time-study chart for box making.’ Motion study involves the 
obsery ation of an operation to determine the quickest motions 
* performing it. Both of the techniques are in use by efficiency 
engineers in production plants throughout the world. 
_ There are different systems of wage-incentive plans in which 
time and motion-study techniques are in use, and a f 
names associated with them are Bedaux, Diemer, Emerson, 
Gantt, Halsey, Haynes, and Taylor. 

Job Classification. Job classification is another engineering 
Procedure that frequently is thought of as an analysis technique 
ч USe by instructors of an occupation. This technique is used 
n establishing base rates for classifying all jobs in a business. 
E. Classification is of two kinds: classification (1) by trades or 
occupations and (2) by grades within an occupation or in several 

“cupations, | 
ob classification is used 


fates ; 1 
ос *5 in production, The first kind 
Cupation only, as for example, sheet-metal workers, plumbers, 


“uckers, and so оп, The second kind assumes classification by 
abilities involved in doing jobs in a number of occupations. 
Orkers could be classified in most industries as A, B, C, D, 
skill Workers according to the training, job y ee m 
~ Iequired, Class A would represent the highest class an 
(New York: McGraw-Hill Co., 


ew of the 


as a first step in establishing base 
assumes classification by 


* Di 
1980) ет. Hugo, Wage Payment Plans 
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Formula for Box Making 


Box Numbers 


Description 


Total Standard Ti, 


Standard Number of Men in Gang 


Standard Hourly Production Schedule 


Fig. 4. Time-study chart. 
the lowest, This ty 
evelop a uniform 
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accordingly. These techniques should not be confused with the 
technique of analysis for training workers. 

Analysis of Mobility and Obsolescence. Study of movements 
of workers from one plant to another or from one city to an- 
other, and from operative jobs in one occupation to operative 
jobs in other occupations, in attempts to learn working condi- 
tions and the like, is involved in the problem of mobility. Study 
of machines in relation to age, production capacity, safety and 
€ase of handling, production competition, and displacement of 
Workers is involved in the problem of obsolescence. 

The kinds of analyses just mentioned are only a few of the 
Many research techniques relating to personnel work and pro- 
duction. Some of them may be wisely used for orientation pur- 
Poses under some conditions in connection with the training of 
Workers, but none of them should be identified as the kind of 
analysis intended for training purposes, nor do they represent 
any major part of the procedure. 

The techniques employed in these pr 
engineers and plant managers in connection with production, 

ut they have little value to the person who desires to discover 
the instructional units to be taught to a learner in а given trade. 
ertain fundamental units for training must be discovered and 
t © analysis technique for instructors should be used to discover 
i em. Such an analysis is a highly specialized technique. It is 
?ct finding for instructional purposes and it is an important 
Curriculum research technique for vocational education. 
, Summary, Workers in education should be able to dis- 
tinguish training analysis from the many techniques of job 
scriptions, job specifications, the making of organization and 
OW charts, time and motion study, and job classifications. If 
md = used in attempts to conceive on 5. 
"i pons consequently analysis is assumed thus Nee 
little value. Brief descriptions of a few common forms 
ae have been presented and should be carefully re- 


ocedures are helpful to 
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DISCUSSION TOPICS 


. Do you know of analysis techniques other than those Fed 
tioned? Discuss them in comparison with any of thes 
listed here. | kid 

· Make a job description for the occupation that you pla e 
analyze, following the main points given for the descripti 

of a motorman's job. 


Make a job specification, or locate one, for production pur- 
poses. AA 
4. How can organization and flow charts be helpful in vi i 
tional guidance whether in actual counseling or in dire 
instruction in the classroom? " 
5. Discuss the problem of classification of jobs so as to equalize 
pay according to abilities required to do the work. LM 
6. Does the fact that workers move about, or that machines 
change, have any relation to the need for training? . 
7. Would the techniques mentioned here have some value in 
connection with analysis procedures for training? 


19 
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IDENTIFYING OCCUPATIONAL ELEMENTS 


TO PR DEFINITION OF JOB 

ote mi OPERLY identify elements of an industrial occupation, 
dos know certain terms used in designating them. Three 
tion, et terms, namely, jobs, operations, and related informa- 
mal. ould be understood especially by anyone attempting to 
diea analysis for instructional purposes. The first two are 
chapter, in this chapter, the last is defined in the following 

T 

pata e Recognized Meanings. The work that one does and gets 
Б or is called his job.' Regardless of what he does, whether 


it is ous 
Custom work or repetitive work, whether he is a skilled 
-тоП job. The work 


me ћ 

ow. Dri operative, he has a job, a рау- wo 

for an Pies ау require training. Job training means training 

use of th cupation whether the work is simple or complex. The 
€ term job in connection with what people get paid to 


do m 
Есен 
M it essentially a production term. 
er meaning has been given to it. It is also referred to 


Sant 
the Piece of work done, or a completed project both have about 


s + * 
und аще meaning." Whether there is reference to a building 


er 5 М : А 
Construction, а pattern. а casting, а metal vise, a cabinet 


1 C} Е 
І. в des R. Allen, The Instructor, the Man, and the Job (Philadelphia: 


м Lippinco, 
z tt Co., 1919), p. 47 
V Ad y ps 218 
V. Selvidge, How to Teach a Tra 


Press, de (Peoria, Il: Manual 
S, 1 е eoria, Ill.: Manual Arts 
923), Chap. ІП. 
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being made, or a repair assignment, any of these may be as 
ferred to as a job. That is, according to this meaning, job p 
project are the same. A builder, for example, may refer to ys 
various buildings under construction as job number one, jo 
number two, and so on. Some builders refer to them as projects: 
The term job is also carelessly used: “He does а good "s 
^He is on the job”; “He botched the job,” and the like. But le 


us not permit these expressions to confuse the technical meaning 
of the term job in training, 


Technically, two meanin 
therefore. One of these me 
paid for, his way of earni 
makes or repairs while le 
two meanings. In earni 
what he makes whether 
In a vocational school, 
trade, a learner may 
project, or he may be 
basis and rotated to va 


gs have been given the word job, 
anings has to do with what one gets 
ng a living; the other with what one 
arning. There is little difference in the 
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T : 
he two meanings of the term job are briefed below: 


Pay-Roll Jobs in i 
Production 
What the worker gets paid to do. 


^ ы ыр pay-roll job, but he may 
xb ENS number of operations or 


Each 
а ipeum involves several 
a 
t ing steps — must be taught 
a learner, У 


The fore, 


еј 


Operations « 


ia % {ob as used in training aside from its 
to re ai reference to projects as produced in 
S E and overhaul assignments in a 5 

good 4. Selvidge.* Both meanings of aj 
vidge 5 т Allen said the job is th 
ame ves the operation is the instructio 
trade FADE in mind, however, because 
en d job elements must be taught. 
n i a scientist and a teacher, an 
€ years just prior to and 


Used fi 
in a 


es 
the 
у a 
Work y 
the shi 


ments ы. comparison betwee 
keron zi taught. Eventually the elements must be taught 
itum: pay-roll job or in school. 
are paid w job as used in producti 
term Кане as used originally by Allen, 
Tefers he use actually men are traine 
Operatio wever, to the importance о 
ns for instructional purposes. 


lpyards for the United States 


Jobs in Training 
A completed project or article in a 
custom trade 
or 
A repair or overhaul assignment in 
a service trade. 
The learner must master a number 


of operations in either. 


Each operation involves several 
operating steps — must be taught 


to a learner. 


n the two leads to the ele- 


on training on which men 
3 and it is an appropriate 
d for pay-roll jobs. Allen 
f analyzing the jobs into 
He refers to instruction on 


pay-roll mean- 
a custom trade 
ervice trade, was 
ob can be found 
e instructional unit. 
nal unit. Both had 
both believed that 


d did his earlier analysis 
during World War I, in 
Ship Building Emergency 
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Fleet Corporation. Pay-roll job training was the енн, d 
were trained for jobs. As has been mentioned, however, 4. 
ferred to instruction on operations. Selvidge was an engineer, * 
likewise did his earlier analysis work prior to and during | 3 
War I. His work was in the trade training program of tt 
United States Army. His interest prior to this was in the a 
trade. He was at one time a builder of large structures and a ; 
a teacher of shopwork. He held to the “completed whole e 
cept for the meaning of the term job which he took from 5 
dictionary, and said that for teaching purposes the job had d 
be reduced to its various elements and the elements then pe 
to be taught. Careful study of their writings reveals that қт. 
differences were in the use of the term job rather than in t 
fundamental concept of what should be taught. 

Not a Consistent Teaching Unit. We see now that jobs may 


ing 
be simple or complex. Some are too complex for single "I 

2745 Е hi 
lessons. There are complications, therefore, in the use of 
Word in referrin 


e 
E to an instructional unit. For example, Ча 
training of a toolmaker who has a pay-roll job is quite involvec 


He cannot be taught his job all at one time, The job in his 


e 
ments must be taught one by ee 
à period of time, These elements are un 


г “ae 
5 to be taught, and they consist of ope! 
on topics. 


of instruction, thing 
tions and informati 


The term job is not cod 

ere are all kinds of Pus 

are closely related to prodr 

Such as making ings, imating costs, keeping time, pue 
milling lumber, cleaning clothe 
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and so on. They are service and auxiliary pay-roll jobs. Anything 
that one gets paid for, however, is a job. If the job requires 
considerable instruction in order that a learner will be successful 
im it, it must be analyzed into its essential elements before it 
can effectively be taught. 

Many Types of Jobs. It is not important to classify, according 
to types, all the different pay-roll jobs. This would indeed in- 
volve complications, and it is unnecessary. The important thing 
to know is that any given kind of work that is worthy and is 
Complicated enough to make instruction necessary should be 
analyzed into its elements before attempting to teach it, if 
th ‘orough instruction is desired. However, agreement is necessary 
оп analysis terminology in order that we can understand what 
We are talking about; there must be a common understanding 
9f terms. If there seems to be difficulty in understanding or in 
agreement, keep in mind that the essential elements or funda- 
mentals of the occupation exist, nevertheless, and they must 
be identified and taught regardless of what they are called. 


DEFINITION OF OPERATION 


The Operation, as has already been indicated, is a unit of 
Work in а job that involves the making, servicing, or repairing 
ОҒ something s It is best compared in likeness to an operation in 
arithmetic except that it involves materials. Several operations 
“Ге required in combination in the solution of а problem in 
ta emetic, and so several operations are required in combination 
oy - е making of something in the shop or in the repairing or 

Verhauling of à machine. Whether the term job is accepted in 
ee as meaning a completed piece of work, or as something 
e a one gets paid for, it may take several operations in 

bination, by hand or machine, to do the job. . 

Perations Involve Depicting, Forming, Shaping, Assembling. 
Perations do not assume the mere using of tools and should 


6 А 
Selvidge, op. cit., Chap. IV. 


44 ANALYSIS TECHNIQUE FOR INSTRUCTORS 


not be expressed in that way as, for example, “to use x age 
or “to use a knurling tool” or “to use a plane” or = Е dum 
trowel" or "to operate a torch." Operations are more si iex is 
they are definite things to do; they are units m e bes 
involve depicting, or the forming, or the shaping o n vene 
or the assembling of parts.’ One or Several tools may pes 
in performing a particular operation. It is meaningless, ii 
fore, to attempt to identify an operation in terms of ба E pe 
a tool” or “the operation of a machine.” To be more Tues 

expression "to use compasses" should be put in terms of ps 5 
as, for example, "to draw arces and circles. Other | depic To 
operations are “to make a layout,” “to lay out centers," “to тај i 
an end view,” or “to ink arcs and circles.” Each of these opera 

tions involves more than one tool. Each stands by itself and has 
some unity but it would be rather valueles 
bined with other operations in creati 
operation, therefore, has to do wit 
drafting something. 

If an operation were identi 
example, “to use a plane,” 
ways of using the tool 
have to be taught in on 
there frequently аге m 
used in different ways 
may be used in a giv 
Operation, however, o 
involved, whether han 
their particular appli 
be done determines h 
the operation in terms of something to be shaped, or formed, 07 
assembled, or depicted, its i 
exactly what is to b 

A forming Operation refers to the cha 
heating or welding or moldin 
RITUUM 

7 Allen, op. cit., p. 49. 


s alone. Each is com- 
ng something. A depicting 
h sketching, laying out, or 


fied as the “use of a tool,” as, for 
it would mean that several d 
and several practical applications woul 
€ lesson. This would be difficult onc 
any uses for a given tool, and it may E 
in different operations, and several too 


nging of material Py 
5 or bending, and so on. Example 


IDENTIFYING OCCUPATIONAL ELEMENTS 45 


are "to upset,” “to ram the drag,” “to bend eyes over the horn,” 
to make a parting,” or “to make a bead weld.” It would be less 
Meaningful if, in the above order, these forming operations 
were expressed in terms of the uses of tools such as “to use a 
forge hammer,” “to use a ram,” “to use a hammer and a horn,” 
to use parting sand,” or “to operate a welding torch." 
ia Shaping operation has to do with changing the shape of 
materials with edge tools or by grinding as, for example, "to 
plane an edge,” “to tap a hole,” “to drawfile,” or “to hand ream." 
It is not difficult to see how indefinite it would be if these 
operations were expressed thus, “to use a plane,” “to use a tap,” 
to use a file,” or “to use a reamer.” 
Assembling operations involve the assembling of parts. As- 
te operations in certain trades frequently follow a series 
Operations that include depicting, forming, and shaping. With 
exceptions, assembling usually follows other operations 
apa as in printing, where ready formed type is assembled, and 
! Service trades such as auto mechanics, where sections are 
, Sassembled and assembled for overhaul. Assembling operations 
E Common in service trades. Examples of assembling operations 
а custom trade are “place a feeder head," "assemble cope 
ot drag of pattern,” “set a line of type,” or “fit brushes to 
© motor.” 
k Occasionally an operation may seem to involve considerable 
bn edge, thus raising doubt whether it should be called an 
Peration or an information topic. If it includes some measure of 
Manipulative or machine work, it should be called an operation. 
oe e econ and Testing. Inspecting and pp iom 
Senti times are overemphasized in importance 10 identi P 
= al elements of a trade. In production in industry, oe on 
limi testing have important places, but in instruction they have 
itations as units of instruction. Inspection and testing are 


Ci 2. 

antinuously integrated in all instructional work; they accom- 
ny all learning efforts in shopwork. There is no particular 

al and testing opera- 


Teas i Н 
On for attempting to create inspection 
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tions in analysis because they usually form part of, or steps in. 
an operation. . 

535 pay-roll job workers are called inspectors i adu 
but their duties are often related to existing operations, an 
usually the training required is limited to the ability to: podam 
the operation being inspected, or to recognize it, or to de e. 
part to see that it has been made according to certain standards. 
Most of these inspectors are not mechanics at all. They have 
been trained merely to do certain inspectional work that involves 
judgment, and the application of certain standards of measure- 
ment or quality to a given product or piece of work. 25 

There is little reason for identifying "inspectional npo 
in mechanical occupations. Inspection and testing in a skillec 
trade usually involve steps in an operation performed by the 
mechanic to see that work is proceeding properly. For example. 
"test the truth of alignment with a test indicator" is а step 10 
the operation “to align a tailstock center" and certain othe! 
machine-shop operations, There are exceptional instances when 
inspectional and testing operations appear, but they are more 


the exception than the rule. There are not enough of them e 
least to consider inspection and testing among the words tha 
characterize operations. 


Expressing an Operation. As earlier stated, the word us? 
should not appear in referring to an operation. It lessens the 
chance of expressing the operation ambiguously as the “use 0 
a tool.” Rather, always see that something is depicted, formed. 
shaped, or assembled. These also may occasionally appear in 
combination as, for example, “to lay out and cut a dado,” which 
involves depicting and shaping. 

It is good teaching to state definitely what is to be done. m 
learner has a right to know what he is expected to learn, an^ 


it is not made clear When the use of tools and operation 0 
machines appear in attempts to identify operations. Avoid them 
and it lessens th ation to take the easy and less meaning” 
ful way. The actual performance, the thing to be done, the 
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depicti Есет 
а Бк. or forming or assembling procedure should 
аа. so as to be clear as to what actually is to be 
oan dew should be expressed in the future tense as an 
aids nor г cogs specific. It is to occur in the future 
айм» than E ing place now. Therefore, the infinitive form fo 
lor акаш he present participle form ing should be used. As, 
А) танін E > ле knurl in the lathe” would be better form than 
a mer pex lathe” This is not serious, but the former is 
latter has 4 ы nite statement, an order to do something. The 
thing E siio, . ruin of generality about it and assumes some- 
ит : d taking place. 
Sis + = 4 чар" in titles in books, and an operation in analy- 
might be su tle. It is a direction to do something specific. It 
to read ‘tore that the adverb how be attached so as 
Hos erme о knurl in the lathe. However, when all opera- 
it. The ves гине thus, there is monotony or à sameness about 
diste dT ve form “to Киш in the lathe” assumes how placed 
. To leave off how to and assume its presence would 


e eve 
n better as, for example, “knurl in the lathe.” Each state- 
al sameness about it. 


5, have latitude and 
as are opera- 
ting them as. 
r than “how to make steel." 


MOD BRAK an. 4 
Peration is something specific to do. 
tatement of an operation, 


eadily and 


without reference to 


a 
Parti : 
icular job in the trade. That is, ап operation is flexible 
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and is supposed to be usable on any job that requires e: 
particular operation, along with others. "Therefore, the statemen 
of the operation should be such as to make it applicable on 
any job requiring it, as, for example, "To knurl" and not "To 
knurl micrometer handles.” The lesson on knurling should be 
applicable wherever knurling is necessary, and it should be stated 
So it will not be assumed for application on one job only. There 
should be many jobs to choose from in teaching how to knurl 
and not just one available in each shop. 1 

If an operation sheet is desired, it should be written so it 
can be used on any job that involves that operation. This saves 
eaching a particular operation 
. Once an operation sheet has 


nature. That is, they are 


Something, but they are n 
For instance, 


Work. They are auxiliary operations. They need not be listed 


as auxiliary Operations. It is important, 
t they are operations rather than jobs. 
f Operations, Operations are cumulative 
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LET THIS REPRESENT MATHEMATICS 


AND SO ON THROUGHOUT 
MATHEMATICS 


TUTTE 
АТБІМІр Сх / WORK DECIMALS 
ATSI C/ CANCEL 
NAISIMID /DIVIDE 


St Fig. 5. The accumulative nature of operations in arithmetic. 
t arting with a, one first learns to add. One must add in order 
9 subtract, When teaching subtraction, the new element in 
subtraction, s, is built on the old addition, a, shown in the shaded 
portion. One must be able to add a, and subtract 5 in order 
wp ИНрђу, Elements a, s, and m compose multiplication, but 

$n teaching how to multiply, only m needs to be taught. 
o mae to cancel, one must first know how-to do а, s, m, and d. 
tio, Y the new element c needs to be taught, though the opaa 
о у how to cancel is composed of a, s, m, d, and c. And so the 
erations throughout mathematics accumulate, but each opera- 


1 n 
9n has identity of its own. 


„Мох Operations in а mechanical occupation are ofa cumula- 
Ve nature, In woodworking, “to plane a true surface" is an 

poration that appears again in another more advanced opera- 
on “to square 'stock," see Figure 6. The latter appears in many 

Ser Operations as in “to make a table top,” and so on. In 
rafting, likewise, elementary operations appear as part of 

nore advanced operations. In machine shop, laying-out opera- 
b. ns appear again as part of many advanced operations. And 
in the beginning of an occupation, there are elementary units 


that appear again as part of more advanced ones. Without 


trainj 3 У 
Ding in the more elementary units, the leamer would be 
the more advanced work. 


Serious] A 

y handicapped as he attempts 

\ nderstanding ob ds principle simplifies the problem for the 
lvidual who is attempting to make an analysis of an occupa- 
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LET THIS REPRESENT AN OCCUPATION 


AND SO ON THROUGHOUT 
WOODWORKING 


X АА 
< бә /Squan& stock 
“Ж ЕЙ с /PLANE А TRUE END 
d 


PLANE A TRUE EDGE 
NÁ/PLANE A TRUE SURFACE-A 


Fig. 6. The accumulative nature of operations in woadwors 
ing. One starts with learning to plane a true surface a. 1594 
must be able to plane a true surface in order to plane a nt 
edge. When teaching how to plane a true edge, the new менен 
b is added to the old element a, shown in the shaded portion 
One must be able to do a and b in order to plane a true un 
Elements a, b, and c compose the planing of a true end, EA 
when teaching it, only c needs to be taught. In order to UE. 
stock, one must be able to do a, b, c, and d. Only the па 
element d needs to be taught, though the operation how 


Square stock is composed of a, b, ¢, and d. And so the ораса 
tions throughout woodworking accumulate, but each operati 
has identity of its own. 


tion for teaching purpose: 
more elementary and freq 
Occupational Elements 


fal о 
ont the mathematician dà 
problems are connected with 23 
odern machines, and the machin 


ics 
ging, but the elements of mathematic 
remain quite the same, 
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e жа ы e washing machine of twenty years ago with the 
but practi 4 "ue of today. It has changed much in appearance, 
shop Bud y all the patternmaking, foundry, and machine- 
the sume as ae needed in making the machine of today are 
ago. The ess ose used in making the machine of twenty years 
are Vm qiiis elements of a trade are rather constant. They 
B» unu with the history of the trade, but the projects or 
more than ха) ж. Changing technology affects the projects 
the әндер oes the essential operations involved in making 
the тик" 5. There are improved tools and machines to do 
вета ac, readily, but the operations are quite the same. 
tions, For Mis constant also with respect to geographical loca- 
Would be Lf machine-shop operations in an eastern city 
also, the ae г. іп а midwestern or a western city. And so 
machine ae hine-shop operations performed in an adding- 
Petfateed actory would be the same in principle as those 
Technol m an agricultural-machine factory. 

essentia] әре development has brought new materials, but 
materials T api of performance for forming or shaping the 

als become quite standard, although the articles change 


rapidly į ; 

Pidly in design and in use. Technological development also 
ber of service occupations. 
perations. There are 


determining what an 


as le : 
ла e an increase in the num 
mportant Points in Identifying O 


eight j 
Mportant poi / к 
Operation ig points that stand out in 


ith considerable uni- 


l. It 
Occurs frequently in an occupation w 
time and geographi- 


e 
cally У of content; it is relatively constant in 
9 n 
4 Pes teachable content. 
Worker fe a distinct unit which, when completed, makes the 
. 21 feel that he has come to a good stopping place. 
tions. al us its greatest value when combined with other opera- 
9. The 1. it is usually of little value. 
demon e length is such as to make suita 
stration. 


ble content for a class 
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6. It is such that when it is put with other operations in 
combination, they produce or service something larger without 
gaps or overlapping between them. 

7. It involves depicting, shaping, forming, or assembling. 

8. It can be broken down into definite steps of procedure. 


Operations As Skills. Operations are occasionally called skills. 
There is no particular reason for this, nor is it undesirable. It is 
a casual expression often used in referring to manual dexterity. 
Dictionary definitions do not limit the meaning of skill to 
manual performance, however, but include mental abilities also. 
Many kinds of skills are involved in mental work and in manual 
work. 

Operations and Pay-Roll Jobs. It is seldom that an operation 
becomes a completed whole, a project or a job in the instruc- 
tional meaning of the term job. However, it may become a job 
at any time from the point of view of the pay roll. One may 
have a job drilling holes but he would still be performing an 
operation. If a woodworker were making a drawer and fitting 
it to a table that he was constructing, he would be performing 
a cumulative operation. But if he were a specialist in a furni- 
ture factory and made only table drawers he would have ? 
pay-roll job, and what he made could be referred to by the 
observer as a job. He would nevertheless be performing à? 
operation. 

. The word job is not a good term to use practically in identify- 
ing essential elements to be taught. It seems awkward to refer 
to the following as jobs, “to draw arcs and circles,” “to draw 
horizontal lines,” “to set leaders,” “to cut insulation,” and “to 
cut a gate.” If the term job means pay-roll job or something 
one gets paid for, it is difficult to find pay-roll jobs limited (0 
these. performances. They are small units, essential elements: 


that form part of something lar, i 
.TI i ы 
of according to Seittion- > al 


Other definitions have been 


iven the t ion, and it 
would be well for the е с а 


nt to look them up in а large 
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dictionary, Only one of the definitions refers readily to instruc- 
on, however. 

The term job, when used to identify instructional units, is 
Sometimes justified because it is assumed to be an industrial 
Practice, since it is a term from industry. Industry, however, 
except in a few instances, does not refer to the assignments of 
repetitive workers as though they are performing jobs. They are 
Pay-roll jobs, but the men perform operations and the men in 
“petitive work are called operatives or operators. When the 
Men are instructed on the job by foremen, they are taught how 
10 perform the operations. There are many good reasons, there- 
TE fur referring to the manipulative essential elements as 
Operations, = 

Operations and Processes, Operations are frequently called 
Processes. There is interchangeability of use of the two terms. 

10055 is also defined as a series of operations in the production 
: Something. Also, this term is used often technically in rela- 
tion to chemical action. Inasmuch as operations are cumulative 
E тыш and become so from the earlier and most frequently 
fon Operations, it is difficult to distinguish the two meas 
se E. and processes. There seems to be no point or "Ine 0 
« baration that sets off operations from processes. The expression 
operations and processes” has no particular value other than 
9 mean operations ог processes. They are interchangeable terms. 
din, 5 Operations, It has been difficult for many pm s 
in "Euish jobs from operations both as to the рау-то a i 
5 of both terms and their instructional meaning. In severa 


i. Dlished papers the expression "job operation" has been used 
referring to the manipulative essential elements or operations. 
t that it is assumed 


ere seems to be no reason for it excep Я 
as ake certain that the unit is practical and can Hu 
i Ted that if it is an operation, it is practical a has 2 
two tonal value and pay-roll meaning. In combining г 

Words, nothing particular is gained except Ше two words 
© used instead of one to say the same thing. If in doubt as 
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to whether to call a given unit a job or operation, it would be 
satisfactory to call it an instructional unit which it surely is, if 
it is an element to be taught. 

Summary. Two meanings have been given the term job; one 
has to do with what one gets paid for, his pay-roll job; the 
other with what one makes. In training, whether on a pay-roll 
job or in school, the elements of the job must be taught. 

The job does not make a consistent teaching unit because some 
pay-roll jobs are simple and some are complex. The work ofa 
drill-press operative may be simple enough to make it possible 
to assume the job as an instructional unit. Yet, the operation 
is also the instructional unit because the drill-press. operative 
performs an operation repetitively and gets paid for it. How- 
ever, the pay-roll job of tool- and diemaker presents a problem 
if the job is assumed to be the instructional unit. It is 100 
complex. The elements must be identified and taught. They 
are the operations and information topics. Whatever the inter- 
pretation of the word job, the elements must be taught if train- 
ing is intended. = 

Many kinds of pay-roll jobs are not directly connected with 


production. Some are service and some are auxiliary jobs. It is 


not important to classify them. The important thing to know is 
that if trainin 


it g is involved, and if the job requires considerable 
ability, analysis is necessary to determine what should be taught 
The operation in the shops is a unit of work that can b€ 
compared to an operation in arithmetic, Just as it takes sever? 
operations in combination to solve a problem in arithmetic, 50 
it takes several shop operations in combination to produce 05 
repair something. Operations in shopwork do not assume 
mere using of tools. They are units of work that involve depict 
mg forming, shaping, or assembling. The various uses of tools 
ай End step by Step in the operations. There may p. 
ral tools In а given operation and the particular manner 9 
use of each is taught as it comes into service. 


lt is а good idea not to allow the word use to appear vi 
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indicating an operation. The actual performance, the thing to 
be done Should be listed. It is confusing to call "use a jack 
plane" an operation. It would be clearer to say "plane a surface 
iue and smooth," or "plane an edge; or "plane an end," or 
plane a chamfer." These are operations, and they have specific 
Meaning, whereas “use a jack plane" may mean all or more of 
these because there are many ways to use a plane. And so with 
pibe T tools, Е urthermore, if one wishes to be even more specific 
x indicating an operation, the infinitive form how to is better 
than the participle form ing as, for example, "how to knurl in 
з lathe” is better than “knurling in the lathe.” The former is 
»PCCific and it is to be done in the future. The ing form serves 
E titles as in information topics, and it is in the present 
е аге operations of auxiliary nature that are not directly 
..'O'Ved in production. It is necessary to condition tools and 
“duipment, or to cut materials in order to keep production 
Pd An example of such an operation is “dress a screw vow 
зе Sharpen а соја chisel" It is not necessary to list them 
Parately, but they should be included in the analysis. 

ul um important characteristics listed in the chapter are wd 
Skill identifying operations. Operations are —— calle 
n f Processes, and job operations. There is no particular тан 
ess th. it, nor is there harm in it. There are ES po a 
ае, nat must be taught, whatever they are called. ан e elements 
Constant with the history of the occupation and with respect 
can oBraphica] locations and types of factories. P elements 
doubt Ways properly be called instructional units if there seems 
85 to whether one of several designations 15 appropriate. 


ASSIGNMENTS AND DISCUSSION TOPICS 
ake up a list of five simple pay-roll jobs that you believe 
Would require but ae ee, training in order to be a 


SUCcessf; 1 wi Е У 
p ape С 0 a dustrial pay-roll jobs 


2 
аке up a list of five rather complex in 
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that you believe would require a year or more of training to 
qualify as a worker in any one of them. . 

8. List a dozen or more operations from your occupation. Keep 

in mind to not include the word use in listing them. 

List several auxiliary operations in your occupation. 

. List several advanced operations that include elementary 
ones plus a new principle which together make a new 
operation to teach. . idi 

. Describe a situation in which a pay-roll job consists mainly 
of performing a single operation. Describe a situation in 
which a pay-roll job involves many operations. d 

- Do you believe that unskilled or low-skilled operations nee 
to be listed in making an analysis? Why? 

. Tell all you can about an operation, its meaning, how to 
express it, points of recognition, and so on. 
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RELATED INFORMATION 

, Related Information and Related Subjects. Related informa- 
tion is the information that the workman should know, and 
Which should be taught by the teacher to a learner of a given 
Occupation while teaching that occupation. It should not be con- 
s ed with the term related subjects as used in designating cer- 
00 reimbursable academic offerings in the federally aided pro- 
stam of trade education. The related subjects may be taught 
by other than the shop teachers, and often in rooms separated 
Tom the shop. For example in teacher training when a trades- 
man makes the analysis of his trade, it usually includes the 
Work of one teacher for one trade or phase of a trade, and it 
'S limited to what is taught in one shop and presumably under 
One instructor, o 
^ he technique of analysis for instructors can be applied in 
ну zing the related subjects, also. For example, there could 
y 8 complete analysis of mathematics for machinists and it 
eua be helpful for the teacher of related mathematics for 
3 àchinists, It would be extensive, and would require the co- 
Peration of the related mathematics and the machine-shop 
wachers, But the machine-shop teacher in making his analysis 
vould include only the mathematics that he must of necessity 
xn in his shop to meet immediate needs. He would teach 
inj ated information and not the related subject. The d des 
UM te shop teacher would be handicapped if x ad 
Dring; е related-subjects instructor to teach a few simple 

“ciples of mathematics involved in the use of the micrometer. 

Would be necessary for the shop teacher to teach the units 


57 


58 ANALYSIS TECHNIQUE FOR INSTRUCTORS 


at the time of need, but at some time the related mathematics 
instructor would go into considerable detail in teaching аа 
matics principles and mathematics of the machinist trade to 
gether; and he would need a rather detailed analysis of it. > 

System, Yet Simplicity. System and organization are indee 
necessary in this day of rapid technical progress, but when a 
system for teaching becomes so involved that it keeps a penne 
busy making it work, then there is need for less system = 
more simplicity. We must not attempt to make our materials 
look formidable for the benefit of outsiders, and at the same 
time deprive ourselves of their use because they are too complex. 
Simplicity, therefore, should be a guiding word in analyzing 
any occupation for teaching purposes. 

Sound psychology and good logic should be exercised when 
attempting to organize instructional material for teaching pur- 
poses in any area of instruction. There should be a plan that 
follows the actual occurrence of the things to be taught as they 
appear in practical working situations. One of the most useless 
activities that a new teacher can be required to undertake i$ 
the making of an analysis of an occupation just to make it; and 
to require that the analysis be so complex that it confuses him 
when he tries to use it. Unnecessary classification and reclassi- 
fication of related information is one of the overdone phases 
of analysis that should be carefully studied with а view 0 
simplification. 


It is exceedingly difficult even for experienced teachers 10 
follow from one occupation to another the meanings of many 
terms, such as auxilia: 


ry information, job knowledge, trade know 
edge, related knowledge, related trade content, trade technica 
owledge, marginal information, job information, and so 00: 
There is little uniformity in identification and interpretation © 
meanings of these classifications by the untrained. Attempt 


to make distinctions and applications of them have resulted 
unnecessarily detailed analyses. Analysis must be practical. I 
must be useful, 
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Fine Classifications Unnecessary. The breaking-up of infor- 
mation topics into fine classifications and the listing of the 
Separate classifications on paper under separate subject head- 
Ings, as shown in Figure 14, page 105, is difficult and unnec- 
essary. In order to teach such information, the parts must be 
Put together again by the teacher. Such an analysis places a 
burden on the teacher. It hinders rather than helps him. It 
merely makes the instructional material look impressive to the 
Derson who does not know otherwise, but it is of little help to 
the teacher who is supposed to use it. Moreover, unnecessary in- 
formational detail frequently results in disagreement and con- 
fusion in identification of assignments for related-subjects teach- 
615, co-ordinators, and shop teachers. 

The fundamentals of an industrial occupation consist not only 
of manipulative work but also of related information topics. 
This information is of such mature that the workman must 
know it. He must be able to use some of it in forming judg- 
ments in doing his work, and some of it should be helpful to 

m in other ways. Related information topics, however, should 
not be confused with certain detailed points of knowledge that 
wre integral parts of the operations.’ There are items of auxiliary 

Nowledge that are part of every operation, and must be in- 
cluded when teaching the operation. They are taught on the 
Work or on the “spot” as part of a demonstration. It is quite 
™possible to perform an operation without certain thought 
Processes and points of knowledge — "headwork" as it were — 
bat help make the unit and give it existence. These items of 
о 96р involve the how and the why and safe methods, and 
ps. items of "doing" and “knowi 
each on make the operation, should 
Т other when making the analysi 

Separating them on paper when they must 
Man, and the Job (Philadelphia: J. B. 
ІШ. 


по” kind, which in com- 
not be separated from 
s. There is little reason 
be put together 


1 
ip Allen, C, R., The Instructor, the 
Pincott Co., 1919), pp. 54-62, and Chap. X 
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again when teaching. The reason for teaching an operation is to 
tell how and show how it is done. 

The real related. information topics are major units which, 
like operations, have entity of their own and hold. rank in im- 
portance with them, but they are not parts of the operations. 
They are of such nature as to be independent lessons in 
themselves. 

Three Kinds of Information. In learning an occupation which 
is complicated enough to be made up of fundamental elements. 
three kinds of information topics are involved. These topics 
are listed separately in an analysis of an occupation and one. 
the first, has a priority in the teaching order. 

1. One kind has to do with information that the worker must 
know in order to form judgments in doing his work. Without 
this information he would be handicapped, and in some in- 
dustrial occupations he could not be classified as more than 
a helper. For example, it takes more than manipulative ability to 
qualify as a skilled mechanic in a trade. There are knowledges 
required that must be within his command. Some are directly 
related and some are indirectly related to the whole job, but 
the worker must know both. Such information should be 
listed separately and taught in advance of other topics. Included 
are informational details which involve mathematics, science: 
technical terms, safety, art in some trades, English in others: 
and so on.* Many other subjects may be represented, depending 
од Ње nature of the occupation. If the information must be 
ON ue to form judgments, the subjects represented 

echnical nature. Any information topics in this 

group are properly classified under the heading of technica 
information. This is a term that applies well to am kind of 
information that will help the worker in formi ond ments 
whether the information is direct or i ad i ftr ue к? few 
те сола direct ог indirect in its use. E 
only and should be c em) tos follow. "They are PU 
when making the complete analys? 

? Allen, op. cit., pp. 48 and 170-173. 
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Machine Shop Printing 
5 Reading Working Drawings . Printers Measurements 
М Cutting Speeds and Feeds . Printing Papers 
- Calculations for Tapers Rules for Composition 
4. Indexing Calculations . Classification of Type Faces 
5. Abrasives and Coolants . Principles of Display 


жоо [о — 


о c 15 н 


Unbleached Sulphite Pulp 
Mechanical Drafting Manufacture 


1, Clearances, Finishes, Tolerances, 1. Sulphite Cooking Acid 
а Fillets 2. Wood-Chip Cooking 
e Machine-Shop Operations 3. Pulp Treatment 
T Instruments and Their Care 4. Gaskets 
d Dimensioning Rules 5. Valves 
5. Threads, Bolts, Screws 

Sheet-Metal Working Drugstore Selling 
у Sheet Metals and "Their Uses 1. Pure-Food Laws 
= Solders and Fluxes 2. Licenses 
T Areas, Volumes, Circumferences 8. Child-Labor Regulations 
» Soldering Coppers 4. Customer Buying Motives 
>. General Safety Rules 5. Safety Precautions 


3 All of these topics are such that in the occupations repre- 
i ented the workmen must know them or they will be seriously 
Jandicappeg in forming the judgments necessary to do their 
Work properly. 
Los There is a second kind of related information that should 
; Considered in making an analysis of an occupation. Informa- 
vus which is desirable and good for the mechanic to know but 
ie 18 not necessary. The worker сап really do his work 
+ ЛОШ it because it is not of judgment-forming value in pro- 
yi om Or in repair work. It is more general than specific in 
«Ue. It is concerned with social, economic, and indirect scien- 
© aspects of the occupation. While it is information that the 
à “hanic could do without, yet if he knew it, he would be 
more enlightened concerning his work and how it affects its 
relationships, and its value and importance to society. 
reas technical information is thought of as must, this second 


Wor! 
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kind of information is nice to know. Inasmuch as it is of fenum, 
nature, it is called general information.? It is frequently ale с 
to as socioeconomic information, but this limits Ње meaning : 
cause there also are topics involving science and other subjec S 
that appear in the group. There frequently are topics (uem 
to science that are not necessary to know but which have broa 
ening values, just as do the socioeconomic topics. It is y. acon 
therefore to identify this nice-to-know information of gu 
nature by calling it general information. Yt is an easy term o 
remember. When training time is limited, this sort of informa- 
tion should be left out. This would hold true in war training or 
in war-production training. б 
Ап example of general information of scientific nature would 
be a topic that describes the 
be good for the 
would not be nec 


method of making paper. It would 
printer to know how paper is made, but i 
essary for him to know it in order to do his 
work properly. A few examples of generalinformation topics 
appear below. They are taken from the sai 
were used in sampling the technical-info 
topic would be outlined in m 


Machine Shop 


me occupations be 
rmation topics. Each 
aking the complete analysis. 


1. History of Drilling 


Printing 


l. Printing in America 
2. Manufacture of Iron and Steel 2. Invention of Printing 
8. Shapers in the Tool and Die 8. Gutenberg, Caxton, Caslon, 
Industry Bodoni, Goudy, Manutius 
4. Development of the Lathe 4. Papermaking 
5. Making of Grinding Wheels 5. Composition of Books 
Mechanical Drafting Unbleached Sulphite Pulp 
1. Metals in Manufacture Manufacture 58835 
2. Engineering and Art l. History of the Sulphite Proces 
8. Development of Reproduction 2. Manufacture of Paper and 
Devices Paperboard 
4. Drafting Papers and Manufacture 3. Use of Sulphite Waste Liquor 
5. World Language 4. Manufacture of Other Kinds 
of Pulp 
I ден 5 


3 Allen, Op. cit., p. 104. 


. Pulp Bleaching 
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Sheet-Metal Working Drugstore Selling 
: Manufacture of Sheet Iron . The Early Drugstore 
- Manufacture of Galvanized Iron . Manufacture of Light Paper 
Manufacture of Copper Articles 
: Manufacture of Tin Plate . Development of Patent Medicine 


- Socioeconomic Importance of Tin 4. Ready Prescriptions 
. Changing Trends in Drugstore 


Merchandising 


Об co о 
pre 


об co 


Occasionally there may be informational topics that are diffi- 
cult to identify as either technical or general. If there is doubt 
and if there is information that seemingly is of judgment-forming 
value along with information of general nature in a given topic, 
such a topic should be considered as technical so as not to leave 
Cut, in teaching, any of the important phases of it that are neces- 
sary to know. 

3. A third kind of related information appears in vocational 
training, It is information that has vocational-guidance value. It 
involves information related to choosing, preparing for, securing, 
holding, and making progress in an occupation. Information 
topics that are helpful in counseling learners in relation to these 
Points should be included in the analysis of an occupation. 

Ocational guidance in vocational education was thought unnec- 
“ssary at one time inasmuch as the learners were assumed to 
have made their choices. This may be true in many cases, but 
struction is necessary also on how to obtain a job and how 
to hold it after one gets it. Then, too, one may desire to make 
Progress in his vocation, and instruction is necessary on the vari- 


005 ways of doing it. There should be instruction БЕН 
Such topics employee relations. Not only is there a 
: ome ма рата for a job but there are 


Problem of choosing and + 
preparing 5 ј 
any attendant оа ид involved in making good on the job. 


„cational guidance embraces all of these. Inasmuch as voca- 
Опа] education sends young people into more jobs than does 
пу other single school service, vocational guidance should be 
n important part of the vocational-education program. 


a 
а 
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Topics of importance in connection with all aspects of pun 
ance should therefore be included in an analysis of an occupa 
tion. Places should be found for these topics in all peacetime 
vocational instruction. Of course, in emergency training this sort 
of information would be unnecessary. 


Examples of guidance topics that accompany the occupations 
already sampled are presented. 


Machine Shop 
· Occupational Opportunities for 
Machinists 
. The Successful Machinist 
- Opportunities for Advancement 
+ Jobbing Shop Ownership 
. Employer-Employee Relations 


Printing 
. Printing Trade 
Opportunities in Printing 
. Ethics in Trade 
- Hints for Young Printers 
- Apprenticeship, High School, 
Trade School, College 


сњ cO rp 
OU сло = 


Mechanical Drafting 


1. Opportunities in the Drafting 
Trade 


Unbleached Sulphite Pulp 
Manufacture 


1. Trends in the Pulp Industry 
2. Work of the Mechanical 2. The Sulphite Process in the Pulp 
Engineer Industry 
3. Opportunities for Advancement 3. Opportunities in the Pulp 
4. Training for Draftsmen Industry 
5. Other Kinds of Drafting 


4. Labor Laws и 
5. Employer-Employee Relations 
Sheet-Metal Working . Drugstore Selling 
: Increasing Use of Sheet Metal T. Opportunities in the Drugstore 
and Its Socioeconomic Business 
Implications 


Owning a Drugstore 
2. Opportunities in the Small Shop 3. The Pharmacist 
and in Industry . Ethics of Ње Drug Business 
- Sheet Metal in Modern Design Departmental Growth 
. Employer Employee Relations 


· Training for the Sheet-Metal 
Worker 


оњ со bo 


л № c 


Other Classifi 
that would be 
therefore be с] 


cations Unnecessary. All related information 


2. n H i n 
included in the analysis of an occupation са 
assified under these he 


5 а 1 
adings — technical, generals 


IDENTIFYING OCCUPATIONAL ELEMENTS 65 


and guidance. These are simple classifications and will include 
any sort of information related to any occupation under consid- 
eration. Other detailed designations or classifications are unnec- 
essary. It is not difficult to judge whether certain information 
topics must be known by the worker. It is not a question of 
whether such information is called mathematics, science, art, or 
the like. The question is whether it is necessary to know rather 
than whether it has an academic subject designation attached. 
Moreover, it is not necessary to separate the topics into subject 
groups. Any necessary-to-know information for a particular trade 
should be placed in the technical-information classification. And 
30, too, it is not difficult to judge whether certain information 
topics are only nice to know and whether, therefore, they should 
2€ placed under the less important group of topics called general 
information, Likewise, it is easy to identify the guidance topics. 

Xperience has shown that shop teachers, related-subjects 
teachers, and co-ordinators find that their work assignments are 
readily clarified when these three simple classifications are used. 
. It is unwise and confusing to establish more categories of 
information than the three afore-mentioned ones. For example, 
Socioeconomic information, safety information, trade informa- 
tion, and so on need not be identified separately. The informa- 
tion is either necessary or just nice to know. Some beginning 
Vocational teachers have difficulty in determining whether a cer- 
^in information unit is socioeconomic or something else. And it 
makes little difference whether it is. He does need to know 


Whether he must teach it or may teach it if it is ae has be 
Doubtful | i d Information. as been 
nte of Related into identi 
rpretations nould not be identified 


Stated that topi ted information 57 i 
as the пи т т. knowledges, that give meaning 
to the Operations. Let us consider this further because in the 
analysis procedure the operations are broken down into steps or 
Points gs presented in Chapter 7. These steps make certain that 


every Part of an operation is fully covered when demonstrated, 


and 5 x қ 2 
nd if ап operation sheet is to be written it serves as an outline. 
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These steps should be listed in their proper sequence so Tum y 
follow exactly the actual performance. Some steps are o ma E 
or doing nature and some are of informational or Qd +2 
ture, and some steps combine varying degrees of both doi Е 
and knowing. In the learning and habit-forming processes, 


i i i i ing to 
these knowing and doing steps combine to give meaning 
the operation. 


To illustrate more fully this point, examples of machine-shop 
operations broken down into steps are presented, 


LATHE OPERATION 
How to File Cylindrical Work 
Operating Steps: 

1. Select mill file. 

2. Double speed used for turning. 

3. Very little filing needed. Too much 

accurate work, 

4. File with long, slow strokes, little pressure. i 

5. Release pressure on return stroke, ‘prevents wire edge on serrations. 

Caution: File left handed to avoid striking dog. 
- Overlap with each succeeding stroke of file. 
. File to smooth surface, 


" 4 А ine 
filing will cause uneven, i 


мо 


ЅНАРЕВ ОРЕВАТІОМ 


How to Finish Cut Horizontally 
Operating Steps: 


- Grind, set finishing tool. 
» Set fine feed, very coarse if for flat tool finish. 


ly 
- ТЕ same tool is used for roughing and finishing, it is necessary oniy 
to keep it sharp; change feed. 

- Turn on power. 


· Engage clutch. 
- Hand feed to finish size, 
· Engage feed mechanism. 


со юн 


NA we 


Note that steps 8, 4, 5, 6, 7 
(shaper) are mostly mani 
(lathe) and Steps 2, 3 ( 


(lathe) and steps 1, 4, 5, 6 1 
pulative in nature, and steps 1, 5 
shaper) are mostly informational 9 
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px in nature. They are items of auxiliary knowledge that 
ine e Tue on the "spot" Note also that it is difficult to 
с 4. T these steps as wholly manipulative or wholly in- 
Е сн There may be fusion of knowing and doing even 
ao e steps. It is a question of degree of each. Perhaps 
bi more emphasis in degree of doing in the illustrative 
fius ree steps than in the lathe-operating steps. This 
era ne integrative nature of the doing and knowing steps in 
біуеп operation. 

Mos attempts at making an analysis for instructional pur- 
ьн i. Е knowing steps of an operation have been separated 
е 5 doing steps and wrongly called related information. An 
des pie 4 such an attempt follows. It is the lathe operation 
Sain broken down, but in another way. 


LATHE OPERATIONS 
How to File Cylindrical Work 


What Worker Should Do What Worker Should Know 


i ME a mill file 1. Ten inch 
3. а speed of lathe 2. Twice turning speed 
4. rea to file 3. Little filing needed 
5. Fi ease pressure on return stroke 4. Prevents forming of wire edge 
6. 0 о left handed on serrations 
Verlap each succeeding stroke 5. Prevents striking dog 
oP file 6. Necessary for smooth surfaces 


akdown of this lathe operation 


Т 
,. The first presentation of the bre 
f occurrence. There is 


we better. The steps are in sequence of oc 
in eld for separating an operation as just shown, when, 
is no ег to teach it, it is necessary to put it together again. There 
et ено for separating an operation into doing and 
teachin” parts just for the sake of separating them, when in 
inte, ing and learning it is necessary to put them together in the 
ы sequence as shown in the first illustration of the lathe 
on. There is little reason for separating them on paper 

en they must be put together again when teaching. These 
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items of auxiliary knowledge are inherent in an operation. pu 
belong there. They belong with the manipulative steps and he p 
to make the operation; they give meaning to it; the operation 
would not exist without the mental points or "headwork. The 
operating steps in an operation should be kept together in the 
analysis and taught by the shop teacher in sequences of occur- 
rence whether they are manipulative or informational in nature. 
Certainly the informational points, or auxiliary knowledges, 
should not be called information topics. Е 

Other attempts to identify related information by confusing 
the items of knowledge in an operation with related information 
have unfortunately resulted in the belief that the manipulative 
part is the actual doing and the related information is knowing 
how it is done. Examples taken from literature follow. 


Trade or Job Operation Doing Knowing 
Lathe To knurl Knurling How to Коші 
(machine shop) 
Printing To set a line of Setting type How to set type 
type 


Drafting To draw stand- 


Drawing threads How to draw 
ard threads 


threads 
Fireman To build a coal Placing materials How to place 
fire material 
Sulphite pulp Test the burner Testing gas How to test 
Manufacture gas i 


(acid maker) 


It is a waste of time and confusing to make such analyses- It 


Suggests that there is limited experience in the practical job 9 
teaching on the part of the persons attempting such analyses- 
The points under the doing and knowing columns belong 
together and, therefore, should not be Separated on paper. Jos 
as in the previous statement covering the steps in the lathe anc 
shaper Operations, they, too, must be put together again uc 
instructing. There is little logic in saying that “setting ty pe" 4 
the doing unit and “how to set type” is the knowing unit. е 
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cannot teach the setting of type without teaching how. The how 
part of it gives existence to the operation. This sort of informa- 
tion should not be included under any of the three classes of 
related information. 

Information Topics Are Separate Assignments. Information 
topics, therefore, should not be created by extracting the points 
of integrated auxiliary knowledge from an operation and then 
calling them related-information topics. Information topics hold 
tank with operations, but they are not part of the operations. 
They are independent of them. The technical-information topics 
involve important study assignments in mathematics, science. 
Safety education, and so on. They include any knowledges that 
àre necessary in order to get the job done properly in a par- 
ticular trade, but they are not the mental functions of an opera- 
tion, For example, in printing, “Printer’s Measure” and “Kinds 
and Identification of Paper" are technical-information topics, but 
they do not appear in any of the operations. They belong in 
Combination with operations in getting assignments done. For 
*xample, ten operations and three technical-information topics 
May be required of the printer to print a certain job. And so 
Seneral-information topics and guidance topics which are nice 
to know, but not necessary, are likewise distinguished from and 
77 no way are they part of the operations. a 

Information topics usually do not match the operations in 
Number; that is, there usually is not an information topic for 
d Operation. Only occasionally is there likely to be an infor- 
ration topic to match an operation. In occupations composed 
.rgely of procedures for changing materials so they can be 
“cluded in making products, and in service occupations, the 
°Perations predominate. Auto mechanics is one of the few occu- 
Pations in which there are information topics to match prac- 
“cally every manipulative performance, and it is because auto 
p chanics js largely an informational trade. Information topics 
" auto mechanics are likely to outnumber the operations. 

Senuine information topic has an entity of its own as does 
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an operation, and the nature of the occupation determines the 
nature and the number of information topics required. Some 
mass-production jobs require little if any information outside 
of that inherent in the thinking required to perform an operation. 

Importance in Instruction. If a related-subjects teacher or a 
co-ordinator were to teach the how of an operation and the shop 
instructor were to teach the doing it is likely that there would 
be overlapping of responsibility and resulting confusion. The 
classroom teacher could not teach the doing without integrating 
the knowing with it. Either, alone, would be meaningless. One 
teacher would be trying to teach things that belong in the other 
teacher's area of instruction and get nowhere except to confuse 
the learners. 

There are enough related topics for the related-subjects 
teacher or the co-ordinator to teach without making it necessary 
to include inherent auxiliary knowledges that ior parts of the 
operations. 

The shop instructor, for example, must teach any information 
that belongs in an integrated way in the operations. A Jearner 
must not be sent from the print shop to another teacher to 
learn the how of the work. Such information is best presented 
by the shop instructor. The related-subjects teacher should limit 
his responsibilities to the major classifications of information and 
he should teach them, with any necessary elementary prerequisite 
instruction, in far greater detail than is possible by the shop 
teacher. The co-ordinator and supervisor should see that there 
is proper distribution of these responsibilities. Furthermore; they 
should be exceedingly well informed in analysis procedures 50 
they can assist in making analyses properly and thus be of 
genuine help when they are needed in identifying teaching 
responsibilities. iis 
mios ic о сан topics are independent of e 
pp ie ue Related-information M 
M и. with the related subjects, which subje 

ght as separate courses and are designated as such in the 
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reimbursable academic offerings under the National Vocational 
Education Acts. Related information in instructional analysis 
includes the immediate information that should be taught by the 
trade teacher in the shop. It should not be considered as the 
mental functions necessary to perform operations — the auxiliary 
knowledges that combine with certain manipulative steps which 
together make an operation. They are not the points of how and 
why and safety precautions in the operations themselves. They 
are major things that usually are not connected to operations. 
Rather, they are connected to jobs as are the operations. For 
example, a dozen operations and three information topics may 
Fi necessary for the production of a certain job in the print 
Shop. 
. It is important that there be a clear understanding of what 
information topics are because (1) it clarifies and simplifies the 
analysis assignment and (2) it clarifies the teaching assignments 
for shop teachers and related teachers and co-ordinators. 
There are three kinds of information topics; namely (1) tech- 
nical information, (2) general information, and (8) guidance 
"formation, All form the basis for independent lessons. The 
technical information is that information necessary for the work- 
Шап to know in order to do his work properly. It should be 
taught in advance of other information. General information 1s 
nice to know but not necessary. It has broadening values for 
© worker, but he could get along in his occupation without it. 
echnical information, on the other hand, is so necessary that 
16 workman could siat do his work without it. Guidance infor- 
mation involves that necessary in the choosing, preparing for, 
“curing, holding, and making progress on à job. Vocational stu- 
ents need counseling and every vocational teacher should be 
Prepared to give instruction on the foregoing points. Guidance 
once Was thought to be unimportant for vocational students, but 
15 now becoming increasingly important, especially with 
— to instruction on holding and making progress m ones 
"upation, 


Те 
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ASSIGNMENTS AND DISCUSSION TOPICS 


l. Write a description of an information topic. . А 
2. What аге ths thise major kinds of information anie ic 
why classify them? Explain and give examples of each i 
Do not use the examples given in this chapter. жей 
3. Prepare a list of information topics for your € е bee 2 
classify them in three groups. This list will be used A 2 
the final analysis of your occupation. Follow the direc Sun 
in the chapter and you will have little difficulty, especially 
if you are well qualified in your occupation. Е. 
Distinguish between a point of knowledge in an opera 
and a real technical-information topic. AE 
5. Explain how there may be overlapping and confusion % 
to responsibilities of shop and related teachers if ‘prop 
distinction is not made between real information topics ап 
points of auxiliary knowledge in operations. 


What are the fundamental or essential elements of an 
Occupation? Explain fully. 


REFERENCES FOR FURTHER’ READING 


Allen, C. R., The Instructor, the Man, and the Job (Philadelphia: J. B. 
Lippincott Co., 1919), Chaps. 7, 18, and 98. Sons 

Cushman, Frank, Training Procedure (New York: John Wiley and Sons, 
1940), pp. 63-90, 


Hall, Herman S., Trade Training in School and Plant (New York: The 
Century Co., 1930), Chaps. 14-16, New 

Myers, George E., Principles and Techniques of Vocational Guidance ( 
York: McGraw-Hill Book Co., 1941), Chaps, 1 and 2. 23), 

SEMEN R. W., How to Teach a Trade (Peoria: Manual Arts Press, 192 
Chap. 5. 


U. S. Office of Education, Training Bulletins in Vocational Educatio 
Available in various trades, List available. (Washington, D. C.: Uni 
States Government Printing Office.) ral 

Division of Vocational Education. Departments of Education in the seve 
states also have training bulletins available. 


[6] 


MAKING THE ANALYSIS 


CUSTOM OCCUPATIONS 
ut Knowledge Thus Far. We have learned that jobs may 
m to Dpay-roll situations ог to completed projects typical of the 
Xia qam in question. The former is a production term, and it 
tion € used particularly when referring to training on produc- 
ов though the worker actually performs operations and 
ми е trained on them. It is job training; there is earning and 
fà Pa In the custom trades which are characterized by the 
pred nat custom work and high degrees of judgment forming 
proj ominate, the job is defined as a completed whole; it is a 
ina it may be compared to a problem in mathematics in 
POSER essential elements or fundamentals of proper kind are 
e ined to solve a given problem. These elements, usually 
à "posed of operations and information topics, are necessary 
pes à project in the occupation. у қ.” 

erati service trades such as auto mechanics, radio repair, re rig- 
tial E repair, watchmaking, and so оп, а combination of essen- 
job Clements is necessary to repair or overhaul a machine. The 
15 the repair or overhaul assignment. 

he Operations have little meaning when they are expressed 
ie pa of the using of tools. Rather, operations should be ia 
picti ™s of performance, in terms of what is done. There is de- 
Hiis forming, shaping, or the assembling of something in an 
Live ation, and several tools, hand or machine, may be used in a 

N operation. 

i woe has been placed on the fact 
?mpting analysis for instructiona 
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int 


that a common difficulty 
] purposes is oversyste- 
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[OCCUPATION] 
| аа 
pis | BLOCK í BLOCK] BLOCK ( BLOCK 
| 
ert ona 


T - 3 
BOING EOPERATIONS OR SIMILAR] RELATED. INFORMATION ]-—— KNOWING 
3 KINDS с-------- Pee 
f. ——— de sd 


1TO 
MUST TECHNICAL || GENERAL GUIDANCE, Fr KROW 
KNOW 7|INFORMATION| [INFORMATION = 


THESE AND ает o 
IN COMBINATION 


ARE REQUIRED OUTLINE 
TO DO A JOB [oF | THESE АРЕ амо 
— EACH | ENLIGHTENING Al 
кон ESAE БТН | BROADENING BUT 
| EACH — | INFORMATION | RAO NECESSARY 
OPERATION TOPIC TO DO A JOB 


THERE 15 NO RELATED 
INFORMATION IN THESE STEPS 


Fig. 7. Study this graphic description of the major 
phases of analysis. It will help you analyze analysis. 


matizing and thus making the outcome too complicated for use 


in training. There are many teaching and management duties 


that the teacher must perform in a successful manner without 
trying to follow a complic 


; ated analysis. Even teachers of long 
experience have difficulties in keeping an active shop functioning 
efficiently. The interpretation and teaching of related informa- 
tion can be confusing to the teacher who attempts to use ап 
improperly made analysis of his occupation. While an occupation 
can be analyzed i 


nto many details, it must not be overdone; 
there must be simplicity. 


Related-information topics 


are independent of operations and, 
therefore, should not be conf 


used with the auxiliary knowledges 
that are integrated with the operations. Information topics 219 
major units that include mathematics, science, safety education. 
and so on. They are topics that stand by themselves and hold 
rank in value and importance with the operations. There are 
three kinds of topics; the technical, which is information neces 
Sary in order to form judgments on the job; the general, whic 

is information which is nice to know, helpful, but really noi 
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i I 
(BERCHWorK) Coe} [ MILLING | =z] (picco | (sone ] 


OPERATIONS RELATED INFORMATION 


MOUNT WORK READ DRAWINGS | [HISTORY OF OCCUPATIONAL 
th LATHE CALCULATE DRILLING OPPORTUNITIES 
START & STOP SPEEDS 6 FEEDS | MANUFACTURE: | | FOR MACHINISTS 
LATHE ICALCULATE TAPERS) |OF IRON & STEEL] | SUCCESSFUL 
ROUGH CUT INDEXING SHAPERS IN MACHINIST 
FILE CYLINDRICAL CALCULATIONS | | TOOL & DIE OPPORTUNITIES FOR 
WORK ABRASIVES & | |INDUSTRY ADVANCEMENT 
FINISH CUT COOLANTS DEVELOPMENT JOB SHOP 
HORIZONTALLY ETC. OF THE LATHE OWNERSHIP 
ETC. IMANUFACTURE EMPLOYER-EM- 
mme ~ TECHNICAL OF GRINDING PLOYEE 
_JRECHIIGAL f uerus ETC... | | RELATIONS ETE: 
THESE AND THESE GENERAL — GUIDANCE 
A IN COMBINATION = GUIDAN E 
RE REQUIRED TO DO A JOB IN A THESE 
MACHINE SHOP ARE ENLIGHTENING 6 BROADENING BUT 


ARE NOT NECESSARY TO DO A JOB IN A 


REL 
ATED INFORMATION TOPICS ARE HERE Homann 


NOT HERE 


Ба. 8. А graphic description of the major phases 
of analysis applied to machine shop. 


n озату ; and guidance, which is information that should ђе 
төрі in stimulating occupational interests, choosing, preparing 
th T, securing, holding, and making progress inan occupation. All 
hese elements, whether they are operations or information topics, 
us Instructional units, things to teach. 
ЕЕ 18 now necessary to learn the nex f pet 
ha ysis procedure, the way to make an order of instruction. You 
Er already identified and listed several operations and informa- 
E. i n Without concern as to the part of the occupation from 
as ch they came. Figures 7 and 8 graphically describe the major 
Dects of analysis. 
S na an Occupation. Some ІП 

a prima in itself. That is, one can ned in 
wage earner in it without know- 


in, 16 Occupation and become a Y i ) Ў 
8 much about other divisions of that occupation. This applies 
9 Occupations in the service trades as well as to occupations in 

. These divisions are called 


Cus 
tom trades in mechanical work: 


t step in simplifying the 
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blocks. Some trades are composed of several blocks and ag 
called multiblock trades. Others are single block trades; that к. 
there is only one main division. А considerable period Ad саа 
тау be required to learn a block in а multiblock trade. ies A 
unusual to expect a year or more of training to quality for w s 
in one block or division. Auto mechanics, machine shop, Me 
pentry, and printing are typical trades that are made 4. 
several blocks varying in amount of training required in ea 1 
block. In a trade such as carpentry, which consists of severn 
blocks that do not always provide independent earning oppor 
tunities after training in a particular block, it is necessary j 
train in most or all blocks of a trade before the learner can he 
placed on a job. In other trades, such as auto mechanics, it may 


t. 2. В 7 пе 
ђе necessary only to train in a single block in order to becor 
à wage earner, 


Examples of blocks in auto mech 
trade, are: engine repair and mainten: 
maintenance, chassis repair and mai 
and maintenance. These 
and training in one of th 
opportunity, M. 

Examples of blocks in carpentry, which is a custom trade, аге, 
rough framing, roof framing, form building, stair building, b 
dow and door framing, finish carpentry, and cabinetwork. Tos 
can be some modification in these designations. Any of them ma 
or may not provide independent earning opportunity, depending 
upon the size of the organization and the number of jobs € 
construction. When only a few jobs are under construction 1 
Опе time, or in a small organization, a carpenter is likely to 


: : іс 2150 
required to work in severa] or all blocks of the trade. This is als 
true of auto mechanics. 


Ina large printing est 
blocks may be determin 


anics, which is a service 
ance, electrical repair and 
ntenance, and body repair 
are rather distinct divisions or blocks 
em would provide independent earning 


) е 
ablishment, or in a machine shop. e 
ed by the machines of the trade. It 


2 Allen, C. R., The Instructor, the Man, and the Job ( Philadelphia: I. В: 
Lippincott Co., 1919), Chap. VIII. 
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interesting to observe that blocking is possible because of the 
general tendency to change to mass-production practices. In a 
large specialized production plant there can be many blocks. 
Also, outside of production, the more complicated the occupation 
the more blocks there are likely to be; the simpler the occupation 
the fewer the blocks. It should be kept in mind, however, that 
training requirements and not production determine whether a 
division of an industrial occupation is a block. Blocking is for 
the convenience of designating the areas of training within a 
complex occupation. If only a short time adjustment rather than 
definite training on the job is necessary to qualify for earning 
9n a machine, as in certain semiskilled repetitive work, such 
Work need not be identified as a block. However, as in the ma- 
Chinist's trade, if considerable time in weeks or months is neces- 
Sary in learning to do the various operations on an engine lathe 
or on a milling machine, either of the assignments would be 
called blocks of the machinist's trade. н 
; Imaginary blocks should not be set up, blocks where there is 
little or nothing to distinguish them. This could happen especially 
im single-block trades where there is little need for having blocks. 
locking when not needed merely clutters up the analysis pro- 
cedure and makes it confusing. A grouping of operations in 


Woodworking according to kinds of hand tools is an example. It 


Serves ro А ѕоте- 
Туеѕ no purpose in training. А block should i based on ву 
sets off one раг E 


thing tangible, something that actually part ( 
Occupation from another and by so doing helps to simplify as 
Well as put system into the teaching of the occupation. | 
here is another interpretation of blocking and it has little 
Practical use. It is the grouping of jobs or projects that are alike 
wit respect to the elements that appear in each of them. Several 
Similar Projects are called a block. A series of such blocks are 
arranged from simple to complex for training purposes. Projects 
exactly alike, however, are difficult to find in sufficient numbers 
г. Make a series, It is seldom that two different projects with 
16 same operations and information topics can be found. If they 
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do have the same elements, they are likely to be duplicate 
jobs. Arrangement of projects from simple to complex can be 
done in an easier way, as described later in this chapter. 

Importance of Blocking. What is the importance of blocking 
when making an instructional analysis? It is helpful in designat- 
ing training areas. It is also used as a means of obtaining an 
instructional order from the simple to the complex. Each block, 
or division of an occupation, has operations and information 
topics in it that are practically all independent of the operations 
and information topics in other blocks. A learner, if learning à 
whole occupation, should move from one block to another, start- 
ing when possible with the least complex block. 

Under production training conditions it is necessary to identify 
the blocks, but it is not always possible to rotate the learners 
according to the complexity of the blocks, nor to start with the 
least complex block. For instance, in a machine shop, the learn- 
ers in a large class would be assigned to different machine areas 
or blocks the first day because they cannot all be given the most 
simple assignment. This is true in either school or plant training. 

Block Base. A block base? is the part of an occupation that 
has instructional elements or certain other characteristics that 
are common to all blocks and which must be included in the 
training of a learner of any block or division of the occupation 
For instance, certain bench and layout operations are common 
to most blocks of the machinist trade and may be taught to all 
the learners of the trade or parts of the trade. 

Other characteristics that determine block bases are common- 
ness of materials, or machines, or production necessity, or апу” 
thing that ties various blocks of an occupation together, and that 
all learners must know and be able to do in all blocks. 

Block bases as well as blocks are sometimes more imaginary 
than real? When blocks and block bases that are hard to recog- 


? Ibid., pp. 68-79, 
3 Ibid., p. 110. 
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nize are set up there is oversystematizing and resulting confusion. 
When this is done it merely gets the beginning teacher into diffi- 
culties by requiring his attention in following the system instead 
of the teaching. The blocks should be clearly set apart as divi- 
Sions of the occupation, and block bases should be the common 
training elements of the blocks. A charting device, described in 
this Chapter, enables detection of any common learning situations 
involved in an occupation, and if they exist, they are visible 
Without having to rely on imagination to discover them. 
Importance of a Block Base. The advantage of knowing the 
block base of a multiblock occupation is that it helps to secure 
economy and effectiveness of instruction. It identifies the instruc- 
tion that must be given all learners in all blocks of the occupa- 
Чоп, It is the common necessary basic instruction. For instance, 
wood patternmaking the block base would include the com- 
mon woodworking operations and information that a learner 
in patternmaking must be able to do and know in order to 
Continue the learning of all the blocks. The blocks in pattern- 
making would be designated by the types of patterns such as 
solid patterns, built-up patterns, cored patterns, and so on. Я 
Arranging the Essential Elements іп a Custom Occupation. 
© next step in making an analysis of a custom production 
Occupation or trade is to continue making the list of instruc- 
Чопа] units for the occupation or block of the occupation that 
you have already started by checking them in typical work 
Jobs, A relative order of instruction of operations can now be 
Ctermined, and a progressive order of jobs from the simple 
Ю the more complex ones can be arranged by means of a 
Simple charting procedure. 


th he charting procedure is one of the mos : и 
at has come into analysis procedures since its early incep- 


tion. Tt has simplified the making of the analysis, and it affords 
Saphic procedure for securing an instructional order by in- 
SPection. Tt is more practical and positive and easier than were 

1е earlier attempts to arrange an instructional order by group- 


t valuable techniques 
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ing cards, studying them separately and shuffling them with 
the hope of working out an instructional order. 

If one uses the charting technique, it is practically unnecessary 
to be concerned about the problem of blocking jobs for pro- 
gression. That is, it is unnecessary to attempt to group several 
jobs with the same elements in each of them. Moreover, it is 
seldom that two different jobs with exactly the same operations 
can be found. When the chart is used. learning progression is 
obtained anyway, and this sort of blocking is unnecessary be- 
cause the chart does what this kind of blocking is supposed to 
do and one can see the progression order in graph form at a 
glance. One needs only to take the division of an occupation 
or block, or the whole occupation under consideration, and chart 
it as in Figures 9 and 10, to discover the operations and typical 
jobs in a progressive instructional order for training purposes. See 
Chapter 7 for the method used in charting a service trade. 

The making of a chart in analyzing а custom occupation is 
based on blocks or divisions of the occupation, or on a whole 
occupation when there is only one block in the occupation. 
That is, а chart may be used to analyze one block, a block being 
a division set off rather distinctly from other divisions. For ex- 
ample, a chart should be made for analyzing engine-lathe work 
ІП а machine shop, or composition work or linotype work in 
the print shop. It would be more difficult to use the charting 
procedure for a multiblock trade than for a single-block occupa 
tion or a block alone, Some multiblock trades like carpentry 
can be charted without making the chart too large. Judgment 
is needed as to the practicability of charting all of a multi- 
block occupation on one paper. A rather large chart would be 
required for a multiblock occupation like the machinist trade, 
bat : would be helpful. A separate small chart is convenient to 

Ork with and is usually made for one block such as for milling- 
machine work, 

Br 9 and sketch a layout for a chart similar К 

: This can be done on any kind of paper withou 
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еа Е about the size. If you want to work to 
eit On a re = to M cA 8 satisfactory, proved 
ренеси x e, list the operations. This list was started 
А st pe is ie hapter 4 and carried out the assignments. 
Ba ies jo 5 or projects was also started. Across the top of 
simple 3 write first the names of what you believe to be the 
Же жел ojects. It is not necessary at the outset to arrange the 
be hel ba eee ws to any particular order. However, it will 
rea m ^ ater if you begin by listing what you now know to 
"A am e and frequently used ones. Do not be concerned if 
ha not seem to have all of them. Continue by listing all 
$4 Dado you can, even those that do not seem to be 
E ту often. 
$ ma the jobs one at a ti 
is "gd and check them as in 
Stud ро that form the c 
i E ~ jobs further you will thi 
садны ot yet listed. Add them to 
i b. to check the jobs in which th 
y т time while you continue to ext 
should стид you have listed 25 or more jobs across the top you 
left dy so have a rather complete list of operations on the 
us oe of the chart, This depends on the occupation. Some 
а L2 as tailoring, do not have many typical jobs. Even 
БА you may have started the list of operations in Chapter 
к "a may not have listed all operations. Several days may pass 
€ the list is fairly complete. 


un you examine the jobs for the 
Should also think of technical-information topics that are 


nec 5 : 
B e in addition to the operations, to do the job. As 
Pon. stated, remember that the information topics are not the 
ion 5 of auxiliary knowledge which give meaning to an opera- 

: There will be independent topics relating to science, mathe- 
ations in your occupation, but nevertheless 


ime to see what operations appear 
Figure 9. Place the check marks 
olumns under the jobs. As you 
nk of operations that you 
the list of operations and 
ey appear. Add jobs at 
tend the operation list. 


operations that are in them 


4 Th 
th €y may not b 
Ney are things jn pm oper 


84 ANALYSIS TECHNIQUE FOR INSTRUCTORS 


matics, safety education, and so on, depending on the occupa- 
tion. You may either list these topics below the operations on the 
chart or on separate paper. As you proceed you will discover 
that only the technical topics can be listed and checked on the 
chart. General and guidance topics are more difficult to check 
because of their general nature. Follow carefully again, if neces- 
sary, the discussion on information topics in Chapter 5. 

When making an analysis, it is helpful to consult books and 
drawings and other available materials. There is much material 
that will be of help in making an analysis of an occupation. A 
very helpful procedure also is to work at jobs. Many operations 
will then come to mind. Remember that a mere listing of tools 
or equipment in terms of use is not enough. The operations in a 
production accupation should be stated in terms of depicting 
something, the forming or shaping of materials, or the assembling 
of parts, 

Arranging an Instructional Order. Examine the whole chart 
in Figure 9. Observe whether there are any full rows of check 
marks. Rows are horizontal. Keep in mind that the check marks 
represent the operations. Examine the columns (vertical) and 
observe that they differ with respect to the number of check 
marks in each. Transfer the names of all operations that have 
full rows of check marks to the top of the list in Figures 9 and 
10. These operations appear in all jobs and are frequently used 
and must therefore be taught first. They form a basis for the 
remaining work without which the learner cannot proceed. Ш 
you have analyzed a block in an occupation, the units repre 
sented in the solidly checked rows across the top of the sheet 
may be the block base. This is true in occupations where the 
block base is composed of common instructional elements. If = 
chart were made for patternmaking, for example, the block base 
would be the common woodworking operations that appear m 


all jobs and such operations would have solid rows of check 
marks after them. This brings out another 


: of the 
charting technique. Wi 
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It is not important whether you think the operations repre- 
sented in these solid rows are easy or difficult; that is a matter of 
individual differences. Some things that are hard for some per- 
Sons to do are easy for others. Easy or difficult, the most fre- 
quently used operations, the basic ones, must be taught first so 
the learner will have a foundation for the operations to follow. 
lt is much like mathematics. Common arithmetic operations, 
Which vary in difficulty with persons learning them, are taught 
first because they appear frequently in all mathematics to follow. 

There will be auxiliary operations that cannot be checked 
liy d against the jobs. Examples of auxiliary operations, re- 
‘erred to in Chapter 4, are “sharpen edge tools," "dress a grind- 
ing wheel,” "dress a screw driver,” and so on. There is choice 
as to whether to place the auxiliary operations at the end of 
the list and not check them, or to place them at the top with 
b 9 frequently used operations. If placed at the top, they should 

© given check marks. 
„Tn as much as it is necessary in training to go from the 
Simple to the complex, the jobs with a few operations in them 
ate made first, then more complex ones are made, and so on. 
erefore, examine the columns to see that those at the left 
*te short and those toward the right become continuously longer. 

Necessary, shift the jobs until the columns increase in length, 
Proceeding from left to right. That is, the first column on the 
t£ Should be the shortest and the farthest column on the right 
“ould be the longest. The columns should increase gradually 
к. length, or in number of check marks, шар рғы ю dg 

Od a a : : i e longer the 
= мап ui CM is UB possibility 
Obtaining an imaginary diag s the bottom of 
9 columns, such as suggested 


© incl i i . ТЕ serves merely as a guide 
8 іп паде hadi in sing in length from 


ost frequently used 
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operations appear first, then the next most frequently used ones, 
and so on. This is indicated by the check marks in the rows. 
The top rows should be solid with check marks. The number of 
solid rows depends on the occupation or block of the occupation 
being analyzed. 

After you have rearranged the chart so the most frequently 
used operations are at the top of the list, and the jobs are 
arranged across the top of the chart from left to right in order 
from the simple to the complex, your experience and judgment 
will help in placing the less frequently used operations as you 
continue down the list so the last operations are the least used 
ones as well as the ones that appear in the more complex jobs. 
There are likely to be a few scattered check marks that do not 
follow the imaginary diagonal line, and it is not important. 
However, it is important to place the solid rows of check marks 
at the top with the less solid rows next, continuing with the 
least checked rows toward the bottom. 

Number the Operations. When the operations and jobs have 
been rearranged so the most frequently used operations appear 
first in the list on the left side of the chart, and so the jobs 
are in order at the top from the simple to the more complex 
ones going from left to right, the operations are then ready 
to be numbered from the top to the bottom beginning with 
number one at the top of the list as in Figure 10. After the 
operations that are named at the left have been numbered, Te 
place all check marks in the rows with numbers that correspond 
to the numbers of the operations shown in Figure 10. For ея 
ample, in every square with a check mark opposite operation у 
replace the check mark with Figure 4. Then, after you have 10" 
placed all check marks with numbers, as you read down the 
column under any given job or project, you will have the num 
bers of the operations in that job. Also, you will have ап ар. 
proximate teaching order of operations and an arrangement о 
typical jobs that will assist you in proceeding from the simple 
to the complex in the jobs that are selected. There is a P! 
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ressi Я А 
Bressive order of jobs. This procedure does away with any need 


for th P қ 
Tes meg E jobs a Wo If you prepare operation 
operations Ат "ax en the numbers already assigned the 
they. бе pene information topics are placed on the chart, 
opio mar h — at the bottom below the operations, and each 
bee тей е B a letter in the column rather than a num- 
Dioni mers ou e leave the numbers for the operations and keep 
Тұған zea ily identified. Be sure, however, that you do not 
deite to aim of knowledge from the operations in your 
not long im e a long list of topics. In most trades the list is 
on Ж ein usually are many more operations than informa- 
ee нчи course, you can also include general and guidance 
ation topics, but their locations will not be specific as are 


the a 
sies and technical topics. 
di. Г do choose to place the information topics on the chart, 
he operations, it will be necessary to change the head- 


d dieque] o 
5 "operations" at the top of the column to "instructional units." 
the analysis itself, al- 


Th 

i ин should not be regarded as 
Minus many teachers appreciate its value and put it in per- 
form. It is a device for expediting the analysis procedure. 


te 
an be put in permanent form by making a tracing and then 
suitable form for 


Y making blue or black-and-white prints. A 
hart is completed, 


a chart ; 
ТЕ is shown in the appendix. After the c 
sferred to cards and each 


SJ; 
end N perations should be tran rd e 
in Chapt should be further analyzed into steps. This is explained 
itas a A er 8. The purpose of the charting procedure is to use 

em у evice which is helpful in listing operations by checking 
Чопа] са the jobs and, also, in arranging a relative instruc- 
ing Узы er. It is the most effective device available for arrang- 
complex of a custom trade in a progressive order from simple to 
B e X. It is more convenient than shuffling cards in attempting 
ure an instructional order. In fact, you cannot do it as 


Wi 
a by shuffling cards. 
must be kept in mind that so long as people differ in 


88 ANALYSIS TECHNIQUE FOR INSTRUCTORS 


learning ability, it will always be difficult to predict in advance 
an exact order for operations beyond the most frequently used 
ones which should appear at the top of the chart. These are 
certain of first place in a teaching order. 

The jobs listed at the top are not assumed to be the ones 
that must be made. They are merely typical There can be 
choice of jobs not on the list, but care should be taken to 
check the units in them to make sure that they belong. The 
jobs on this chart, it should be emphasized, were merely chosen 
as typical of those that are produced in your shop. Listed on 
the chart, they enable you to more readily identify and check 
the operations and to distinguish the operations from the jobs 
in your occupation. 

Frequency, Complexity, and Difficulty As Factors in Securing 
an Instructional Order. Despite the fact that difficulty is be- 
lieved by many persons to be the factor that determines the 
teaching order, an elementary understanding of individual differ- 
ences, and an examination of the analysis chart, will convince 
one that frequency of use of operations determines their teach- 
ing order. Complexity and not difficulty determines the order of 
jobs or projects. Difficulty is a human consideration that varies 
with individuals. Many simple tasks are difficult for some people 
and many complex tasks are rather easy for others, and vice 
versa. The arrangement of jobs across the top of the chart from 
simple to complex assures progress in a series each part 0 
Which is in a progressive order. Of course, if a complex job i5 
undertaken before more simple ones, difficulty becomes a matter 
of individual differences. Advanced work based on thorough 
basic training may be comparatively easy for many learners. By 
making a chart and placing the frequently used operations at 
the top of the sheet, identification of the needed basic preparation 
for the more advanced work is assured. 

Progression Factors. The conditions that determine an i 
Structional order of operations and arrangement of jobs so that 
Progress is certain in learning a trade, are called progression 
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factors.’ Inasmuch as simple basic things must be taught first, 
if too many learning points must be covered by a learner early, 
and at one time, he is likely to be confused. Learning is hin- 
dered, and there is increased possibility of accidents. 

In practically all industrial occupations, frequency of use of 
Operations and arrangement of jobs from simple to complex are 
the usual progression factors. To repeat an oft-made statement, 
Supported by psychology, human difficulty is not a factor that 
determines an instructional order. People differ in so many things 
Which they try to learn and do, that difficulty becomes an in- 
dividual thing. One cannot determine in advance what difficulty 
may develop. 

Frequency of use of operations and complexity of jobs are 
constant factors; they affect all learners. The charting technique 

oes away with the older laborious way of determining progres- 


sion factors, Read down the chart for operations and to the 
right for jobs and thus determine whether the instructional 
al full learning of the 


S aterial is likely to lead to a gradu 
Ccupation, or block of it if only a block appears on the chart. 
d here must be an increase from a low degree to a high degree 

accuracy, speed, and confidence as one learns a trade, all of 


is xm should come with good instruction and good instructional 
Pnditions. Speed and accuracy сап be developed together. 
f opinion regarding this point. 


OWever, there are differences o 
шет experienced teachers believe that accuracy should ss 
8j essed first and speed will come. There are arguments for a 
ен it. Learners do not always give their maximum in E i 
the а good way to develop it is to instill the idea of speed a 
Start. It is an important human asset in industry and it 
m hand in hand with accuracy. As these develop, confidence is 
Y also to grow. They must become deeply fixed habits. 
чы teaching process is largely a matter of habit building. As the 
Der habits in shopwork are established, accuracy, speed, and 


5 
Allen, op. cit. рр. 80-84. 
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confidence should be present. They are points that must be ob- 
served in connection with vocational instruction. 

Checking Levels. Checking levels are inspectional levels. 
There frequently is need in teaching an occupation for pre- 
determined places at which a learner must be checked to see 
that he is making progress. The conditions and situations that 
determine checking levels vary in all trades. The levels are 
determined when making the analysis, and, of course, it is 
largely a matter of judgment because a teacher can seldom 
tell in advance where and when he must check on the ех- 
pected attainment. Checking levels are really psychological rather 
than mechanical. 

Allen* established certain levels of attainment according to 
degrees of advancement that should be expected of a learner at 


* Ibid., pp. 83, 89. 
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Fig. 11. Levels of attainment in learning an occupation. 
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Certain stages of learning. These levels are made to fit a par- 
ticular occupation. They are diagramed for ready interpreta- 
tion in Figure 11. They are: Level I— work that can be ex- 
pected of a new or “green” learner. Here there is possibility of 
accidents, waste of material, improper use of tools or equip- 
ment. Level II — work that can be expected of a learner who 
Should be doing work a step above Level I, a worker partly 
trained. Level III — work included in this level when mastered 
Should indicate that the learner is about half trained. Level IV 
= Work in this level when mastered should indicate a rather 
well-trained person. Level У —ability to do work which is 
Predetermined for this level should indicate that the learner 


Te Making checking levels is a m 
ed by experience. They can be arrang à 
thy that is necessary is * check or draw heavy lines across 


Me chart at intervals of a certain number of operations and 
9Wn the chart at job intervals that are decided upon as places 
i check Progress, There is no assurance, however, P 
15 Will be made just because checking levels are esta p ed. 
to e important thing to know and to watch for in teac Ас 
tc See that accuracy, speed, and confidence have been mir А 
ee high level that is required and can be expected of a 
NN 
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learner as he advances in the occupation. This is one of the 
fundamentals of teaching that must be mastered by an in- 
structor. There is no short cut to mastering this procedure; 
constant and persistent effort on the part of the teacher are 
required. 

Predetermined checking levels are difficult to follow and to 
keep in mind while teaching an active and busy class because 
of individual differences in rate and quality of the learners’ 
achievement, and because of management problems. Each oper- 
ation should be a checking level. If an instructor uses the chart, 
Figure 10, and sees to it that the learners are gradually master- 
ing the operations at the left and working on jobs typical of 
those at the top that are selected from the left to right of the 
chart, and if the learners are watched to see that they are 
gaining in accuracy, speed, and confidence, he will have little 
need to be concerned about establishing checking levels. 1f, 
however, the chart is not used, a card system should be em- 
ployed and checking levels created by grouping the cards ac- 
cording to the five levels suggested by Allen. Checking levels 
should be indicated at job intervals, and you should select 
them as an expert in your occupation. The charting technique 
simplifies all the earlier difficulties of setting up checking levels 
by means of shuffling cards, and it is therefore less difficult for 
а beginning teacher to follow. The chart is visible and makes 
inspection and recording a rather simple task. It is easier to 566 
and compare all parts of an occupation or division of it on ? 
chart than it is to arrange and rearrange cards containing de- 
Scriptions of parts of it. 

Recording Progress. A record must be kept of the progress 
of each learner in vocational training. A busy instructor canno 
hope to keep in mind the status of progress of every member 
of a class. There are many teaching and management duties 
oC et this. The simplest way to keep a record of progress 

o make use of the analysis chart, Figure 10. By substituting 
the names of the learners for the names of the jobs across Б 
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top of the chart and by leaving out the check marks, progress 
can be checked in the columns for each operation and informa- 
tion topic.’ Charts containing only the names of the operations 
and information topics can be made up in quantities from a 
tracing or by duplicating as shown in Figure 12. The instructor 
must have a system of marks to indicate what progress the 
learner is making. A common method is to use the three numerals 
1, 2, and 8. If a learner is just “getting by" on an operation, 
numeral one is placed under his name and after the unit in 
question. When he improves in accuracy, speed, and confidence 
to what would be average ability, or about Level III in Figure 
k » Numeral two replaces numeral one on the chart. When he 
as attained the highest degree of ability in speed, accuracy, 
Sn confidence that can be expected, Level V, then numeral 
wee replaces number two. It is not necessary to attempt to 
Use numerals 1, 3, and 5 to correspond to Levels I, III, and V 
and it is not necessary to attempt to use numerals representing 
all five levels. It refines the checking too much and is unneces- 
sary, Two numerals would be even more practical than five. 
қ On first thought, recording of progress on à chart according 
9 Units of instruction appears to be a difficult task. Progress 
Must be recorded, however, and the recording should be based 
on mastery of fundamentals. The learner should be checked on 
in; ability to do what the instructor has taught him; and E 

Structor teaches the operations and information topics апа, 

Srefore, they should be checked. Merely checking completed 
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instructed. He must correct any faults in doing the operation. 
When he is satisfied that the learner has performed it as well 
às can be expected on his first attempt; he should then be 
checked on the chart with numeral one for that operation. As 
the learner improves, the record should be changed. 

The instructor must develop a technique for recording the 
Progress of his class, He must be in command of certain funda- 
mentals as does the learner. Recording progress is one of the 
fundamentals of teaching that he must learn. It is not difficult, 
however, if he learns to carry the status of several learners in 
mind and records them at one time. It is not necessary to 
shuttle back and forth for each operation from learner to record 
chart as one may at first assume. The recording technique be- 
comes a simple procedure as does the performance of an opera- 
tion by a skilled mechanic. It is one of the many fundamental 
things that a teacher must do in a skillful way. The new teacher, 
too, must develop accuracy, speed, and confidence in instructing 
and managing. 

4 Experience has shown that w re 

can see it, it has the effect of inspiring 
natural for learners to want to excel, and 
Publicly tends to inspire them to do so. f 
, Summary. Some occupations are made up of several divi- 
ee They are of such nature that a worker can be trained 
and become a wage earner in one of them without knowing 
Much about the other divisions. These divisions are called 
blocks, Occupations that are composed of several blocks are 
Called multiblock occupations. The more complex the occupation, 
26 more blocks there are likely to be. Training and not p 

9n requirements determine the blocks, because they puma y 
аге for designating areas of training. Considerable time 1s usually 
Tequired to а person in опе block. 5 ME 
tr Blocks should not be set up just to have T dis p 
une areas are not designated, blocking shoult 80 at 

™pted. A block should have instructional units in it that are 


hen the record chart is posted so 
improvement. It is 
posting the record 
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practically independent of units in other blocks. If all of a multi- 
block occupation is to be learned, the student should start with 
the least complex block. 

A block base is the part of a block that has commonness with 
other blocks. It identifies the instructional elements that are 
common to all blocks and which should be taught all learners 
of a multiblock occupation. 

A relative order of instruction of operations and a progressive 
order of jobs or projects in a block can be arranged by means 
of a charting procedure. It simplifies the making of the analysis 
and affords a graphic procedure for securing an instructional 
order by inspection as shown in Figure 10. The most frequently 
used operations must be taught first. Difficulty does not deter- 
mine the order of teaching the instructional units. Jobs are 
arranged in order from the simple to the complex. These are 
progression factors and are determined by the charting proce- 
dure. In achievement there must be an increase from a low 
degree to a high degree of accuracy, speed, and confidence. As 
the proper habits in shopwork are developed there is an increase 
in accuracy, speed, and confidence. 

There frequently is need for having predetermined places at 
Which a learner should be checked to see that he is making 
progress. As the student progresses there should be less poss 
bility of accidents, less waste of materials, and proper use 0 
tools and equipment. Predetermined checking places are сае 
checking levels; they are determined by judgment and exper 
ence. The charting procedure simplifies the problem of deter. 
mining checking levels. Each instructional unit is a natur? 
checking level. 

À record should be kept of the progress of each learner, be: 
cause the teacher cannot hope to keep in mind the records 9 
progress for the whole class. The analysis chart makes а simp'e 
record of progress. The names of the jobs can be replaced 
the names of the learners as in Figure 12. Recording should b° 
based on mastery of fundamental elements; therefore, the value 
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ти и chart. The teacher must learn the technique for checking. 

- ai be in command of certain fundamentals in teaching 

тетине die and one of these is to learn the method of 

fidence © progress, He must develop accuracy, speed, and con- 
in this and many other teaching duties if he i 

ces fl меч y g es if he is to be a 


= ASSIGNMENTS AND DISCUSSION TOPICS 

m qos work in a service industrial occupation you should 

1 m e next chapter before doing these assignments. 
. What is a block and of what value is it in analyzing an 
occupation? 

. Pd the meaning of jobs, operations, 

3 y ie in industrial occupations. 

“ Identify and list the blocks in y 
multiblock occupation and pass th 
approval If you are analyzing a $ 


and information 


19 


our occupation if it is а 
em to your instructor for 
ingle-block occupation, 


4 и will not be necessary. 
· Continue to analyze your occupation, but do one block at 
a time if it is a multiblock occupation. 
nd on a large 


5. Select the block that you will analyze first, a 
tions and jobs 


piece of paper, sketch a chart. List the opera 
in this chapter. Check the 


in it in the manner suggested 
Operations in each job. Present this for the approval of your 
6 instructor. 
, АЕ ter your chart has been approved, replace the check marks 
with numbers. Complete the chart by supplying all data 


7 soaring to the form in the appendix. . 
- If you desire a chart in permanent form such as a blueprint, 


you may arrange to have it done by a draftsman. 
teacher to determine the 


8. Name some elements that help a л 
instructional order of any group of operations and jobs. 
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1 SERVICE OCCUPATIONS 
ee PEER 6, the charting technique was described for use 
im alyzing occupations in which things are produced. Service 
or А ае парт. ли 7 that involve the repair, overhauling, 
EUM of machines, such as auto, refrigerator, radio, 
во Y telephone, airplane repair, and so on, are not readily 
Such ed by means of this technique. All details as to operations 
bog; a blocking apply to service as well as to other industrial 
the rd so they should be studied carefully regardless of 
invol ind of occupation being analyzed. However, jobs that 
oe. the making of something are practically nonexistent in 
‘Vice trades. Inasmuch as articles are not produced but re- 
a. are made to an existing machine, the top row of jobs or 
b Tete shown in Figure 10, which are typical of those assumed 
s е made, cannot be supplied in making a similar chart for 
si Service occupation. A repair, overhaul, or an installation as- 
тей is comparable to а problem in arithmetic as is the 
Wo сан or job in a custom trade. It is necessary for the skilled 
Уктап to study a given situation, diagnose the trouble, and 
"ng into play a combination of essential elements that will 


0 

оць the difficulty. 

o м. Elements of Procedure. 

осер; е distinctions between oper 

E OE nA and it is unimportant. I 

ee that there are certain standar 

ure ien be taught to a learner. There 
nat singly or in combination are 

99 


Occasionally it is difficult 
ations and jobs in service 
t is more important to 
d elements of procedure 
are elements of proce- 
brought into use ina 


100 ANALYSIS TECHNIQUE FOR INSTRUCTORS 


repair or overhaul assignment. The majority of them are of 
disassembly and assembly nature. Depicting, shaping, and form- 
ing operations seldom appear. The term instructional unit ap- 
plies in designating the elements of procedure, whether they 
are of doing or of knowing kind, and whether there is doubt 
as to their identification as operations or as jobs. If they con- 
stitute lessons to be taught, they are instructional units. You 
would be right if you called all the elements instructional units, 
even in industrial occupations, because that is what they are. 
You need not be concerned whether they should be called 
operations. 

The many work situations of a service occupation could be 
listed and put on a chart in the place provided for jobs іп а 
custom trade, as shown in Figure 10, but it takes considerable 
description to identify them. It would be necessary to describe 
each work assignment by means of a brief job description. Jobs 
in custom occupations are more readily identified; they пее 
only be named; they are quite tangible. Charts for making an 
analysis of a custom occupation are usable in analyzing service 
occupations, however, if care is given to describing the jobs. It 
has been done with satisfaction many times. 

Two-Column Chart. A good way to list the elements of a 
Service occupation is to make a two-column chart. One column 
would include the operations and the other the information 
topics. Anticipated repair or overhaul assignments need not be 
listed. An example of such an arrangement is shown in Figure 18. 

On the left side are listed the manipulative elements; on the 
right side the information topics. First, on the right, the tech- 
nical information topics can be listed; below them the gener 


and guidance topics as one chooses to arrange them, or in order 


of seeming importance. 

Even though the columns are side by side, it does not "e 
that the information topics must match the operations, one 
one. This would only happen by chance. Auto mechanics, how” 
ever, is a service trade that has as many if not more inform?" 
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tion topics than operations, and many of the topics match ШЕ 
operations. Auto mechanics is а technical trade and requires а 
large number of technical-information topics. 

A satisfactory way to identify the column that includes the 
manipulative elements is to head it with the word doing, and 
the column with the information topics with the word knowing. 
Both columns include instructional units. The job or repair 
assignment is assumed. A 

Analysis Procedures Are Alike. The service occupations, 
when analyzed, should be blocked as are custom trades, and 
all the blocks can be laid out on one chart without making it 
unduly large as is shown by the section taken from a larger 
chart, Figure 13. There are multiblock service trades, as is auto 
mechanics, just as there are multiblock custom trades. The major 
difference to consider in analyzing service trades and custom 
trades is the fact, already mentioned, that things are serviced, 
repaired, or overhauled in the former, whereas things are pro- 
duced or made in the latter, Otherwise the analysis procedures 
for both classes of occupations are alike. 

The procedure for recording achievements, Chapter 12, by 
means of charts is advisable in all vocational training. The 
method of listing the instructional or operating steps as described 
in the next chapter applies in all occupations. After the doing 
and knowing units have been discovered, they should be broken 
down into steps in the same way and for the same reason 85 
in custom trades. The next assignment in analyzing an occupa- 
tion then is to break down the instructional units into instruc- 
tional steps as explained in the next chapter. It is desirable, in 
any occupation or activity being analyzed, to break down the 
instructional units into steps so as to be sure that all points 
are covered in the teaching. А 

Summary. Inasmuch as service occupations involve repair 
and overhaul assignments rather than the making of things 
as in custom trades, it is desirable to make a two-column chart 
in listing the instructional units. The chart described for making 
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e WS с of a custom trade is difficult to use in the analysis 

ihe 5. occupation because the jobs are not as tangible in 

m atter as in the former. The repair assignments are assumed 

ed es in the two-column charts. One column in- 

u^ ; he doing units and the other the knowing units. This 

си of arrangement permits an analysis of all blocks of an 
pation on one chart. 


ASSIGNMENTS AND DISCUSSION TOPICS 


l If your occupation is a multiblock service trade, list the 
blocks and arrange them on a two-column chart. Have them 


2 aprovei by your instructor. 
a an you place all blocks on one chart? 

- Can all the blocks of a custom trade be conveniently analyzed 
4 On a chart of the kind described in Chapter 6? 

: Are doing elements in a service trade likely to be similar 
in kind to the doing elements in a custom trade? That is, 
are there depicting, forming, shaping, and assembling opera- 
tions? Which kind is likely to be greatest in number in а 

5 Service trade? er. 
9. Distinguish jobs in a service occupation from jobs in а 
в Custom trade. 

“ List the operations and informa 

9n the two-column chart. 


tion topics of your occupation 
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LISTING THE INSTRUCTIONAL STEPS 

THE listing of the operations, the information topics and the 
making of a chart for an occupation, or block of an occupation 
are important steps in making an analysis for instructional pur- 
poses. Thus far, the materials obtained are exceedingly usef 
to the experienced as well as to the beginning teacher. How 
ever, there remains another important step which is necessary 
in order to complete the analysis and which makes the analysis 
even more useful. Each operation and each information topi 
should be further outlined, or analyzed into steps. Merely list 
ing the operations and the information topics does not give 
assurance that the teacher will fully cover each of them when 
teaching. The important steps that include the details of #° 
exact manner of adjusting and manipulating tools in depicting 
or shaping, or forming, or assembling should be listed in their 
Sequence, otherwise it is likely that important points may 2 
left out when teaching. This is just as likely to happen to an 
experienced teacher as to a beginner. The next procedure 17 
making the analysis results in material which is useful in making 
a daily lesson plan, a practical lesson plan. For those who ба 
interested іп preparing instruction sheets, this plan also өш 
as а basic outline, 

Operating Steps. In Chapter 5, information topics and pt 
tain points of auxiliary knowledge were discussed. The wn 
belong naturally with and give meaning and existence to : 
operation. They are integrated with the manipulative steps. Ther 
usually consist of seemingly small but important points жаз 
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if left out, would leave meaningless manipulative steps. They 
are items of auxiliary knowledge. They consist of points relat- 
ing to the how or why, or a safety precaution, or a new term, 
and the like, that must be covered in the lesson. Brought in, in 
steps or as points integrated with the doing steps, they give 
meaning to the operation. If they are picked out and listed 
separately and scattered around on a card as in Figure 14, as 
pointed out in Chapter 5, their use in the teaching of an орега- 
tion is practically impossible. In such a plan, the parts that 
make up the operations are scattered and must be brought to- 
gether again in proper order when the lesson is taught, thus 
making the teacher’s task a hard one. When breakdowns suc 
as in Figure 14 are made, the purpose of analysis is ignored, 
or the maker is too inexperienced to understand that the analysis 
is for use of the teacher and not for display purposes. 

Importance of Operating Steps. The integrated items of 
auxiliary knowledge must be taught by the shop teacher. They 
are sometimes thought, mistakenly, to be related topics and 
assumed, therefore, to be taught in separate lessons by the 
shop teacher or by the related subjects teacher. Certainly it 
would be unwise for another teacher to teach the how an 
why of an operation leaving the bare doing of it to the shop 
teacher. If points of safety were involved, it would be eve? 
more unwise to leave them for others to teach. If, at a certain 
point, danger may be present to the learner, right then ап 
there is the time to warn him. He must be warned before 2? 
not after it happens. He must be shown on the spot where ы) 
may happen and not at a remote time and place. Only genere 
problems of safety should be left to another teacher. Specife 
points in an operation at which danger may be present must be 
covered by the shop or laboratory teacher. 

One of the most important reasons for teaching how to perform 
an operation is to present the safest methods of doing it. Ther? 
are two other important reasons: The operation must m 
performed (1) in the most economical way of using the materia 
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and (2 : 
t5 2. Memes way. There may be more than one way 
бае е se — but the safest way and the most 
bs Nosti ys using material and the quickest way should 
learning nent ere is no excuse for assuming that vocational 
by putisune 5 efficiently accomplished by experimenting or 
schools ама = is 100 dangerous and too costly. Vocational 
Осанна] а departments are organized, and good 
Econ m v s employed just for this reason. The 
usable way. aterial therefore should be prepared in the most 
Listi 
о e Operating Steps. The further outlining of the 
Wb fur је о instructional steps, or operating steps is not diffi- 
operätion ue д attention to the details of. performing the 
while ir is often necessary actually to perform the operation 
are об | ai analysis, to make certain that the major steps 
ence’ tisall in proper sequence. The teacher of long experi- 
tion of ең y has little difficulty with this step. Actual identifica- 
e operation itself offers greater difficulty. Frequently. 


th а 

iuh зы Steps are mistakenly called operations. This is 
nated b possible when “uses” of tools or equipment are desig- 
the o operations. The uses of tools are covered one by one 1n 
perating steps. 


on outset, one must lis 
doing m" then the next step, and 50 O7. Some steps may be 
may in koe others may involve auxiliary knowledge. Some steps 
inst. уе some degree of each. In fact, it is difficult to entirely 
Surat. d so that doing and knowing steps entirely are 
edge c ed in an operation. A step may include an item of knowl- 
а safe oncerning the how of a movement, à new technical term, 
ty precaution, a simple scientific king 


qualiti fact concerning Wor 

a 

ities of stock, care of a tool in use, oF Use of a tool, and so 
es sim 


t the first step in performing the 


о 5 

ipo aly ап item that requires 51 le telling with a word 

о ин than teaching. An ОР 2 may involve any 

Зады and more, but whatever pination in a given 
ion, it takes all of them to tion. The 
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steps must be taught by the instructor in their sequence. It must 
be mentioned, however, that, as in building a house, certain 
things must be done first in getting started, and so on, but once 
under way there may be choice as to the next in order of the 
final steps. This is a matter for the judgment of the vocationally 
experienced person when making the analysis. It is important, 
however, that all steps are included. 

Attracting Attention to Safe Procedure. When a safety pre- 
caution is needed, it should be indicated in the step where the 
danger is likely to occur. The word CAUTION in capital letters 
or in italics should be used as the first word and followed by the 
desired precautionary remarks. It need not be numbered inas- 
much as it is part of the step indicated. The following example 
is taken from the operation on the next page, To File Cylindrica 
Work in the Lathe. 

4. Take long, slow strokes with little pressure. 

Caution: File left handed to avoid striking dog. А 

The word CAUTION should be used as a red flag or warning 
that danger is impending or that a machine part or tool is likely 
to break. The latter may indirectly result in personal dang 
Do not use the word caution for attracting attention to specia 
information. The word NOTE should be used for this purpose 
and used sparingly because every statement is important, aD 
only special information should be specially identified. E 

Listing Steps in Advanced Operations. In listing steps for > 
advanced or cumulative operation — one that contains an E 
mentary operation or more, plus a new principle, as for examp гу 
to square stock" in woodworking, Figure 6 — it is not necess? у 
to break the old operations into steps again. That was pr 
when they were first listed. The old operation should only. A 
mentioned, but the new principle or phase of the operatio 
should be broken down into its steps. 

Writing Each Step in Telegraphic Form. It is not necessa? 
to write each Step in the form of a complete sentence gir 
every detail. Each step need only be written in telegraphic ме 
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Oras a 
iain - У а word that will serve as a reminder to the 
omitted’ n the lesson. Articles such as the and a can be 
азына кран er aper and can likewise be omitted and a 
we would hav ERATIS place. If each step were written in detail 
Қатай ie an instruction sheet but we are not learning to 
емет d; m sheets now. Outlining only, and not complete 
and will 4 а that is needed. The instructor knows the detail 
eo that e ent it, but he needs the briefly written reminders 

List the T y cz in the operation is presented. 

necessa нң s and Materials Needed. Тһе tools and materials 
eames r4 operor each operation while demonstrating to the 
pletes i өзді dn be listed with the operating steps. This com- 
ing for the Fs ining and provides ready information for prepar- 
examine the m of a lesson. The instructor needs only to 
make vci. to determine what tools and materials he should 
should c e in order to demonstrate, and the operating steps 
can thus b ae in the lesson. New tools as well as new terms 
in an сеге pon in at the place of application rather than 
are named a v abstract way as is frequently done when tools 
are listed an shown in separate lessons, or when all the tools 
best and studied at one time. New tools and terms are 
presented and best learned as they are used. A new tool 


or ne 
w es in : 
term can be underlined in the operating steps 50 as to 
cessary. This list of tools, 


remi; 

ти m teacher to explain it if ne 

Plan Se s, and operating steps makes a very satisfactory lesson 
or the teacher. 


MACHINE SHOP 


To Knurl in the Lathe 
Tools and Equipment Materials 
Handle to knurl 


l.c 
n. collet chuck, or driving- 
9. ida dog and centers 
к ol post complete 
nurling tool 
renches 
* Chuck k ey 
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Operating Steps: 


13. 
- Reverse direction of rotation of spindle, feed back. 


iíoo-S5:5oeuonaoim- 


m 
о 


· Select grade of knurl desired. Fine, medium, or coarse. 
- Set up knurling tool — at proper angle — must float. 

. Secure work. 

- Lubricate dead center. 


Set slowest spindle speed. 


- Adjust lathe for coarse feed. 

- Start lathe, = à of an Reel 
+ Force knurling tool into work at right, about .015 or 1/64 of an 

. Examine for uniform pattern of knurl. 

. Engage automatic feed. 

· Apply oil as tool travels across work. Кана 
- Disengage feed when knurl is long enough — let cutter. contir 


rolling to uniform depth. 
Force knurling tool in .015 more. 


15. Repeat until knurling is finished. 
MACHINE SHOP 
To File Cylindrical Work in the Lathe 
Tools and Equipment Materials 
Mill file 


Cylindrical stock turned in lathe 


Operating Steps: 


l. Power Saw 


· Release pressure on return st 


- Overlap with each Succeeding stroke of file. 
· File to smooth surf, 


- Select a mill file — clean and chalk it, 
: Double speed used for turning, 


. Take long, slow Strokes with little 


pressure. 
Caution: File left-handed to avoid striking dog. 


roke — turns cutting edge. 


ace — just enough to remove tool marks. m 
Note: Very little filing needed. Too much filing causes uneven, 
curate work, 


WOODWORKING 
To Groove With а Circular Saw 


Tools and Equipment Materials 


Stock to be grooved 
2. Dado head 

3. Pencil 

4. Rule 
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Operating Steps: 
1. Determine size of groove. 
- Set up saw. 
- Take off saw. 
а) Remove nut — do not force. 
b) Remove washers. 
с) Remove blade. 
4. Put on dado head. 
4) Put on inside cutters. 
b) Put on proper spacers. 
с) Put on outside cutters. 
d) Put on washers. 
€) Screw on burr, tighten. 
f) Check for width outside to outside of blades. 

5. Adjust throat space. 

4) Remove plate for saw opening. 
b) Replace with plate for dado head. 

6. Adjust depth of cut. Ж. 
Caution: Saw must not be in motion when adjusting. 
4) Turn hand wheel. 

b) Measure height with rule, 

7. Adjust fence. i 
4) Release screw, move fence to desired position. 

b) Measure distance from fence to head. 
C) Adjust with micrometer adjustment. 

8. Feed stock through. ET " 

Caution: Keep (m on fence, stand on mat— not in line with 
stock. 

4) Feed steadily — do not force. . 

b) Keep stock flat on table just ahead of saw. 


со 19 


tooth plumb, point to table. 


DRAFTING 
To Sketch Arcs and Circles P 
Tools and Equipment Р Material 
Sketching paper 


2H pencil 
Operating Steps: 
l. Determine proportional size. 
2. Locate center. 
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Sketch h and о center line. 

Mark off radii on each line from center — by eye. 
- Sketch 45-deg. radial lines through center. 

Mark off radii — step four. 

Sketch quarter circle — full, round arc. 

. Sketch next quarter circle — so on. 

. Examine work. 

True up — smooth, full. 

- Darken line. 


лолњо 


ез 
боо 


DRUGSTORE SELLING 


Wrap Breakable Merchandise 
Equipment 


Materials 
Article to wrap l. Shredded paper, or excelsior 
2. Twine 
3. Carton 


Instructional Steps: 


- Select box, larger than article. 


· Place protective material in bottom of box. 
. Place article, 


Stuff p.m. around article, 
а) Pack snugly. 

b) Protect all corners. 

- Place layer p.m. over top. 

- Close box. 

- Tie twine around both ways. 
- Wrap in heavy paper. 


- Tie securely — twine, two strands. 
. Label, 


[XM = 


оромол 


1 


After the operating steps have been worked out, and kt 
tools, equipment, and materials have been listed, they shou 
be placed on cards. A card size 5 by 8 in. or a sheet 8% by bur 
is satisfactory. The cards are easily used as the lesson outline 
prior to or during the demonstration. In Figure 15 is a samP И 
card showing how the unit on knurling is presented. If 4 


85 by 11-in. sheet is used, the printed portion shown on the са 
in Figure 15 can be mimeographed, 
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DEPARTMENT 
i VOCATIONAL EDUCATION TRADE ANALYSIS 
DETROIT PUBLIC SCHOOLS INSTRUCTIONAL UNIT 


Lathe 
OPERATION. 
EQUIPMENT MATERIAL. 
I. Chick, collot chuck, or Grivinges | Handle to knurl 
2, plato dog and contors 
2% 1001 post conplote 
3. Knurling tool 
4. Wronchoa 
5. Chuck koy 
OPERATING STEPS = 
1, Select grado of marl ёозігей: 9, Exanine for unifora pattern 
2, gon 179. пейіш, OF coarae of knarl 
e Sot up knarling tool = at 10, Engege ві%оза с food 
3 propor anglo ~ must flout 1i. Appl; oil өз tool travols 
3. додато sork вотозв work 
« Labrionte dead contor 18, Disongage food Shon улат] їз 
» Set slowost upindlo spoed lorg encagh - lot cutter сопе 
• Adjust lntho for coarse food tinue rolling to uniform &epth 
id Btürt lothe 4 12. Porso in knurling tool ,015 in, 
. Pests kmriing tool into work 4 “=> 
right, about „015 0| e Rovoro! 
1/64 inch ae apindio, feod dock 
16. Ropont until ағла зв finished 


121) 


a direction of rotation of 


Fig. 15. Operation analysis card, a simple 
recommended form. 


tions as one outlines the operating 


Steps. They can be placed on the back of the card and used in 
ination. This need not 


€ review lesson and in making an exam 
€ thought of as part of the analysis procedure, however. 
it Tus method of outlining an operation has much to commend 
‘white is simple and includes only that which is necessary an 
ch the instructor can really include in a lesson. It is in in- 


tegrated form and each step is in sequence. The parts of the 


Operas ence. 
eration are not scattered as is shown 30 Figure 14. 
ms quite useless to break up 


B" previously pointed out, it see à nel 
t Operation as in Figure 14 if the parts must be reunited 11 
Saching a lesson. Moreover, when cards are thus made there is 

lle encouragement to use them. Most of them are carefully 
= away and the instructor attempts to do without them. The 
analysis should be immediately useful in teaching. Experience 
as shown that the form in Figure 15 has much practical value 
35 a lesson outline and as an outline for those who write instruc- 


It is desirable to make ques 
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tion sheets. It is simple, streamlined, and functional as compared 
to Figure 14. Many things are listed in the latter that have little 
or no value in teaching a lesson. It results in confusion rather 
than order. Only that which is necessary should be listed. 
Lesson material such as that shown in Figure 14, the “tech- 
nical and related” information and “social and economic” infor- 
mation, should be presented in other lessons and possibly by 
other than the shop teachers. If the facts are important, they 
should be fully outlined and placed on other cards. The assump- 
tion is raised, when they appear as in Е igure 14, that they are 
to be included in the demonstration of the operation. There 15 
enough to teach at one time in a lesson covering an operation 
without bringing in socioeconomic material, and so on. Only that 
which is to be taught in the lesson should be listed. 
ы Actually, the reference іп Figure 14 to "Type Job" should read 
Operation." “Job,” as before mentioned, should refer to a prol 
ect typical of the kind produced in the occupation, or to a repair 
assignment. "To Cut a Tenon" is an operation even if the anal- 
ysis is based on production jobs in industry. The operation’ 
are the units to be taught in doing the job, and we are seeking 
the teaching units when making an analysis. It makes little 
difference whether “human” or “mechanical” operating points 
are identified and listed as such in Separate places on a card in 
the breakdown of operations. Regardless of what they are, they 
pase be taught anyway, and Setting up classifications for them 
as in Figure 14 merely gives the beginning teacher another thing 
to complicate his work in analyzing the occupation. Each step 15 
listed in its order of occurrence whether it is “human” OY 
mechanical" Whatever it is, it must be taught; let each step 
follow the other in the analysis and in the teaching of the lesson 
, Information Outline. Information topics also should be out 
Mim The procedure should be the same as in outlining 107 
Writing something. It is not unlike outlining in English com- 
position. Samples of several information topic outlines follow: 
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MACHINE SHOP 
Milling-Machine Work 


Technical Information 


Kinds of cutters 


А. Slab cutters: 3. Gear cutters 
1. Plain 4. Special cutters 
ара Е. Saws: 
3. Diameter and lengths ]. Plain 
B. Side cutters: 2, Chip clearance 
1. Plain 3. Special shapes for different 
2. Stagger-tooth metals 
: Interlocking G. Key seat T slot, dovetail cutters 
О. ipee H. Fly cutters 
D, etie I. End mills: р a 
le cutter; 1. Two-lipped, straight, spira 
3 Single 9. Multiple-lipped, straight 
E 2. Double spiral 
>. Form cutters: 3, Straight shank — adapters 
h Convex 4. Shell types 
2. Concave 
SHEET METAL 
; Technical Information 
Solders 


1. Half-half — tin and lead 


2. 60% — 40% 
а) Stronger — free flowing 
b) Costly 


3. Bar or wire form— solid or fluxed 

4. Rosin core — electrical work and tin 1 1, silver 
5. Acid соге — изе with copper. brass, iron, steet Pu 
6. 


Special solders 


4) Copper, gold, pewter, silver 
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b) Bismuth solder 
(1) Lead, tin bismuth 


(2) For soldering pewter — lower melting point 
c) Aluminum — Alumnaweld 


DRUGSTORE SELLING 
Technical Information 
Safety Precautions 
Instructional Steps: 
1. Poison laws 
4) Sale of poisons 
b) Registration of sale and use 
. Narcotic laws 
a) Sale of narcotics 
b) Protection of drugs in store 


c) Prescriptions, renewals, etc, 
8. Acids 


4) Storage 
b) Sale 
с) In prescriptions 
. Protection of physical Safety of customers 
a) Keep floors clean, 
b) Keep sidewalks clean 
c) Keep watch of protruding objects 
Questions: 
1. Why must all 
2. Who is liable 


b 


poisons be registered when sold? 


for injury to a customer in the store? 
3. Why and when should renewals be illegal? 


ire from а dosi 
4. What would you do if a small strand of screen wire fro 
seemed to protrude? 


ELECTRIC WIRING 
“Technical Information 
Underwriter’s Laboratories 
I. Who are Underwriters: 


s 
A. Testing organization established by National Board 9 
Underwriters 


B. Testing stations: Chicago, New York, San Francisco 
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IL. Purpose of Underwriters: 
A. Test samples of manufacturers’ products 
B. Products must have minimum of safety, quality, utility 
C. Established standards 
D. Samples meeting requiremen 
Laboratories, Inc. 
E. Underwriters inspectors — to see that un 
Ш. Types 
A. Re-examination: 
1. Not necessary to list large percentages 
2. Devices falling under this class: porce 
receptacles 
B. Labels to show list or approved 
IV. Labeling service: 
A. Used where each piece of merchandise is individually labeled 
B. Types of labels: bracelet, doughnut 
C. Merchandise in this class: conduit, switches, 


V. How Underwriters are supported: 

A. Fee for testing merchandise 

B. Manufacturer pays for more 
MACHINE SHOP 

General Information 


ts listed as: Listed by Underwriter’s 


iform quality is produced 


Jain insulators, sockets, 


lighting fixtures 


than cost of labels 


History of drilling 
A. Crude drilling devices in use among prehist 
1. Stone and shell points on wooden shaft 
2. Bow drill of American Indian 
B. Civil War brought need for twist drill: 
1. Drills made by hand filing prior to this time 
2. Flat drills or farmer drills р 
C. Twist-drill production in quantities dependent on developing of 
milling machine 
D. Forging of flutes not quite general 
MACHINE SHOP 
| Information 


oric and primitive people: 


practice for large drills 


Ma Genera 
p enm of iron and steel am 
mm 3. How mine 
5 Where found B. Smelting 
C. Blast furnace 


2. How found 
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D. Bessemer converter F. Electric furnace 
E. Open-hearth steel G. Rolling mill 


ELECTRIC WIRING 


© Guidance Information ) 
Apprentice Training 


History — early days 
- Meaning of apprenticeship 
- Need for apprenticeship training 
- Group concerned 

a) Employers 

b) Apprentice 
- What the Voluntary Apprenticeship Law is 
. State Apprenticeship Council duties 
- Members of State Council re 
various industries 


њо o 


required 
9. Conditions of training 
10. Completion of training 
ll. Related instruction — һо 


w provided, time required 
12. Federal committee on 


i i i ions 
apprenticeship — duties or funct 


SHEET METAL 


Guidance Information 
Importance of Sheet-Metal Work 


l. Heating and ventilation a) Metal roof р fl 
4) Furnace pipes b) Roof and chimney 
b) Stovepipes 4. Gutter, downspout 


с) Hot- and cold- 
d) Smokestack 


€) Ventilator ducts, ete, 5 
2. Air conditioning 


4) Equipment 


air pipes a) Fitting gutter 
b) Hanging gutter 
. Cornice work 
a) Moldings 


b) Trimmings њег 
b) Equipment enclosures 6. Metal ceilings — hang"? 
с) Air ducts 7. Finials 


3. Roofing work 


jees іп 
present employers and employ 


У t, time 
Requisites of apprenticeship — age, agreements, employmen 
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Т > 
Es унат tns of operations and information topics is 
horn ње арамы Тһе information topics may be outlined 
of different p he operations, but it is a good idea to use cards 
Miss coda ^» or so they can be identified quickly. For example, 
ipis TF 5 ] e used for operations and white for information 
to print the arge number of cards is to be used, it is desirable 
analysis, if m. Much time is saved in making and in using the 
RET ; ЫР аа forms are provided. In Figure 16 is shown 
ance infor can be used for either technical, general, or guid- 
Word Pues can Two words can be stricken out leaving the 
ЈЕ cords esignates the type of information. 
If bindin seem inadvisable, the 8% by 11-іп. sheets can be used. 
Venient 25 ^3 desired, this is a good plan, but it is not as con- 
It is hel a card in a teaching situation. 
makes id ul to include references for info 
related ee a instruction open to any plan of te 
e felat d. ormation is covered by re 
refere ed-subjects instructor, Or by 
nces are useful, 


rmation topics. This 
aching. 


ading, by presentation by 
the shop instructor, 


the 


prrantuent TRADE ANALYSIS 


Noc eet апач 
DETROIT FORLI SENDOS 
INSTRUCTIONAL UNIT 


latho 
INFORMATION [12104 CALCULATIONS FOR TAPERS (Sot-Over Method) 
саа =" 
1. Defin ae 
3; Definition of taper 
2 dene BLOF TATAE eno; (2) Morse) (3) Brown amd sharpes (0 А2 
Mleulations for cutting a taper 
+ By set-over method 
. Change position of dead center 
2» Toward front of lathe 
2 2 Toward back of latho 
+ Anount of taper Geternined on the Sj б 
between centers 
3. The amount of set-over one-half the anoun 
y, 98 the disnoter Я толты of 
« Formula: LD SDs в 
ST re. to bo tapored entire length: 2 61520761; 
b) Taper per foot specified on drawing: 
Taper T 


X 


MS 


jerican 


ci 


t of taper rockoned 


12 
rawing: 


ified on di 


59-64 
p. 97-101 


Fig. 16. Information analysis card. 
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It is also desirable to make test questions at the same time 
that the outlining is done. As in the operation analysis, kr 
questions can be placed on the back of each card and use * 
review lessons or in making tests. Examples of new type te A 
questions that appeared on the reverse side of the card shoyi 
in Figure 16 are presented. They cover the technical informa 
tion for calculating tapers: 


l. T. F. Taper is the difference in diameter for a unit oi 
length of a conical piece of work. i 
2. T. F. Taper is usually stated by giving the difference 1 
diameter for one foot. di 
3. T. F. The Morse Standard Taper is used chiefly on cs 
stock and tailstock spindles of lathes and on drilh 
machines. 4 the 
4 (  ) The amount of taper is determined (1) on е he 
length of the piece, (2) the entire length y on 
piece, (3) on % of the length of the piece, ( f the 
the radius of the piece, (5) on У the length 0 
piece. pet, 
5. ( ) The (1) Jarno Taper, (2) Morse Standard Не 
(3) Brown and Sharpe, (4) American, (5) stl 
taper is used chiefly on headstock and tai 
spindles of lathes. tting 
6. T. F. For the turning and boring of tapers, the en 
edge of the tool should be set exactly at the с 
of the work. 


2 адет 
Т "Theregare «x. ous sie kinds of turning and boring tape 


r 
Cards for the Teacher, Not the Learners. The cards are 5 
the teacher and not for the learners. The cards have little vem 
to anyone but the teacher, and the teacher should make his г е 
analysis cards, Phrases and words that serve as cues {0 ade 
teacher are what appear on the cards. The person who КЕ 
them will best understand them. Complete information DU 
struction as needed by the learners would necessarily bese 
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plete written form with pictures or else they would be presented 
orally by the teacher. 

Summary. Each operation and each information topic should 
be further analyzed into steps. Merely listing the units of in- 
Struction does not assure complete coverage of a lesson by the 
Instructor. It is necessary to list each important step in an in- 
Structional unit in order to be sure that there will be complete 
Coverage. This is not difficult, but it requires attention to details 
of performance. These steps are frequently called. operations, 
especially by persons untrained in analysis procedures. A step 
may include an item of knowledge concerning how of a move- 
ment, or why, a technical term, a safety precaution, a simple 
Scientific fact concerning working qualities of stock, care of a 
tool, and so on. Some steps may involve knowledge, and some 
тау involve performance; all together they make up the opera- 
tion. These steps are listed in telegraphic form, and only that 
Which should be taught in a lesson should be listed. Complete 
Statements are unnecessary inasmuch as the material is for use 
of the instructor who knows the detail and needs only the briefly 
Written reminders. The tools and materials needed to perform 
and teach each operation should also be listed. This completes 

© outlining and provides information for preparing for the 
teaching of a lesson. It is a good idea to place the complete list 
of steps, tools, and materials on a card, about 5 by 8 in. or on a 
sheet 81 by 11 in, in size. This makes a practical lesson plan. 

Information topics should be outlined on cards as are the 
Operations; but if cards are used, it is a good plan to use a 


different color for the information cards so they can be easily 
сећа, Instruction sheets 


identified, ТІ т E CD 

. These are not instruction $ НЕ) 

ча be prepared by writing up each step fully and providing 
€cessary pictures for illustrative purposes. 


AND DISCUSSION TOPICS 


ASSIGNMENTS 
its meaning, character- 


à Tell all you know about an operation, 
istics, and so on, 
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i ion? 
2. What is auxiliary knowledge? What is related information: 


8. Name the kinds of information that you listed in the analysis 
of your occupation. 


. You should now have a list of instructional units for hos 
occupation. Break down several operations into steps, t 
tools, equipment, and material needed if you were to tea 
each operation. Have these checked by your nasce a 

. After you have had approval of your first attempts to br + 
down the units, continue with the breaking-down of the re 


d 
of the units of your occupation. Have your work checke 
from time to time. 
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OTHER APPLICATIONS OF ANALYSIS 
ee technique for instructors is useful in discovering 
be 1] ctional elements in any area of world activity if what is to 
Job жа is involved enough to require instruction. 1 funda- 
and al elements are involved, analysis is useful in discovering 

listing them. It is not only necessary for material things to 
Ы» А петина in the world by combining elements, but thoughts 
t ud also are thus created. Whether an article or an idea is 
diffe, the outcome, there is problem solving; there is a human 
mu ae to overcome; there are elements of experience that 
us E be combined to overcome that difficulty. Analysis can be 
Ai in analyzing and systematizing instruction in any kind of 
cl Occupation even if it is of such nature that it cannot be 
assified as vocational. 
ene in Terms. The analysis technique ha s 
f ssfully used in analyzing distributive occupations, nursing, 
RN clothing, police work, fire fighting, swimming, and so on. 
a n the terms used in production work to identify elements 
oer not always applicable in other are e material рт 
в jects, аге not created. For example, the term operation whic 
epresents a unit of instruction that involves depicting, shaping, 
?r forming of materials, or assembling of parts in a custom trade 
Would not be a good term in analyzing distributive occupations. 
et, there are essential elements in selling that the salesman 
Should know and be able to do. The selling of an article to a 
Fs Stomer is a problem-solving venture in which fundamental 
tements are involved. 
Ж. few of these elements, taken from 
grocery selling are: 


s been suc- 


a list of instructional units 
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OTHER APPLICATIONS OF ANALYSIS 


Doing Knowing 
Determine location of stock Child-labor laws 
Determine sizes of merchandise Kinds and characteristics of 
containers mechandise 
Check seasonable merchandise Deriving selling prices и 
Pack merchandise containers Cleaning compounds and solutions 
Weigh on computing scale U. S. postal rates and regulations 


Package bulk goods 
Sell by telephone 
Handle complaints 
Make change 
Make a charge sale 


Customer buying motives 
Store precaution measures 
General retailing policies 

Local retail regulations 


In nursing, likewise, there are fundamental elements that dr 
resent things to do and things to know, but to call the doin£ 
elements operations would be quite out of place. A sample list 
of nursing units appears. 


Doing 
Open a bed for a patient 
Make an occupied bed 
Change gown for patient 
Adjust pillows 
Lift patient and re 

back rest 

Prepare for a doctor’s examination 
Take a patient's pulse 
Give a bed bath 
Take a patient's temperature 


Knowing 
Poisons and antidotes 
Local infections 
Bandages and binders 
Senility 
place pillows or Thermometers 
Clinical recording 
Fractures 
Convalescence f 
Dietary needs and methods о 

feeding . 

Accidents and emergencies 
Communicable diseases 


In police work, there are fundamental elements involved = 
performing the various duties but the terms used to desig 
elements in trade education would be doubtful in this work also: 

Doing 
Search a suspect 
Apprehend a suspect 


Knowing 
Laws of arrest 
Getting along with people 
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роя а ргіѕопег 

top а car 

реті: а prisoner 

ihe ы suspicious person 
s estigate a suspect 

E обе windows and doors 
soe a burglary 

Make out reports ` 


"e are additional samplin 
hrs which show that certain elem 
must be FA. purposes. They 
which j one and some things mus 
а M combinations brought 
of somet human difficulties, the making 0 

hing — the solving of a problem, a 


Ment, as it were. 


FOOD PREPARATION 


Doing 
Weigh meat ы 
ed for meat before cooking 
ерке cream soups 
грее vegetable soup 
o: pare pans for baking 
ME i baking materials 
Car quick doughs 
е for baked products 


COSMETOLOGY 


" Doing 
pue chair cloth 
hair after sha 
Apply bleach IU 
M astringent 
Ка ipulate scalp for shampoo 
Th with towels 


are instructi 


Knowledge of the people on the 
beat 
Court procedure 


What to watch 
Location of call boxes, telephones, 


signal lights on the beat 
Building arrangements, streets, alleys 


on the beat 
Locations of safes and vaults on the 


beat 
Kinds of reports 


gs from analyses of other 
ents must be identified 
onal units. Some things 
t be known. They are elements 
about by hand and head 
f a project. repairing 
human accomplish- 


Knowing 
Classification of flour mixtures 
Identification and uses of meat cuts 
Judging quality in meat 
Weights and measures of common 
ingredients 
Causes of failu. 
Factors affecting los 
cookery 
Evaluating recipes 
Choosing baking pow 


res in baked products 
s in vegetable 


der 


Knowing 

Sanitary measures and controls 

Elements and compounds 

Normal skin and appendages 

Kinds and purposes of various 
shampoos 

Skin diseases 
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Loosen dandruff 
Brush hair 
Remove packs 
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Antiseptics 
Sterilizing equipment 
Kinds and functions of packs 


CLOTHING 


Doing 
Select pattern 
Check pattern for size 
Lay pattern on material 
Cut garment pieces 
Attach facings 
Thread the machine 
Sew a plain seam 
Sew a French seam 
Alter a pattern 
Clip when fitting 
Ease in fullness 


Knowing 4 

Choice of hem finishes in relation 
to fabrics 

Causes of common machine troubles 
Names of materials from each fiber 
Causes of fitting problems 
Makes of available patterns 
Kinds of and uses of threads. 
Identification of quality materials 
Sizes and uses of needles 
Pattern reading е. 
Modern sewing-machine functions 
Criteria for well-fitted garment 


MUSIC — TROMBONE 


Doing 
Hold the instrument 
Care for the instrument 
Produce a tone 
Play diatonic scale 
Move the slide 
Tune the instrument 
Articulate tones 
March with the instrument 


Knowing 
Reading music 
Musical terms 
Harmonic series 
Half and whole steps 
Tone quality 
Mechanics of instrument 
Chromatic scale 


PHOTOGRAPHY 


Doing 
Care for camera 
Load roll film in camera 
Hold camera and shade lense 
Center picture and release shutter 
Remove roll film from camera 
Load cut film in camera 
Remove cut film from camera 
Adjust camera 
Assemble tripod and mount camera 
Assemble and adjust flood lights 
Assemble and adjust flash gun 


Knowing 

Selecting film 
Planning pictures 
Selecting backgrounds 
Selecting filters 
Estimating distances 
Selecting shutter speeds Ў 
Determining "stop" opening 
Relation of light, film, shutter, 

"stop" 
Hints about the light meter 
Selecting lenses 
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Doing 
Grip club 
Address ball — closed stance 
Address ball — open stance 
Make full swing 
Loft ball 
Put backspin on ball 


GOLF 


Knowing 
Power distance of clubs 
Rules of play 
Judging distance 
Judging quality equipment 
Golf etiquette 


MECHANICAL OPTICS 


Doing 
Write up 
True a lap 
Rough up 
Chill off 
Neutralize 
Decenter 
Rock a cylinder 
Knock off buttons 


т Doing 
ransfer a desi; 
Solder design 
Anneal metal 

Form bezel 

Set stones 

Model metal 

Chase metal 

Break stone 

Saw or split stone 


Doing 
Hold breath 
брен eyes under water 
p bine stroke on front 
о front header 
Do flutter kick 
Stroke on side 


Knowing 


Reading prescriptions 
Indices of refraction 
Trade terms 

Dioptic system 
Properties of abrasives 
Heat and glass 
Reading calipers 


JEWELRY 


Knowing 
Design in jewelry 
Stone settings 
Polishing compounds 
Abrasives 
Alloys in jewelry 
Karat and weights 
Chemical coloring of metals 
Enamels on metal 


SWIMMING 


Knowing 


Water safety 
Swimming tests 
Red cross 
Resuscitation 
Fancy diving 
Lifesaving 
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SILK-SCREEN PRINTING 
Doing Knowing 
Prepare paints Design and color 
Set guides Printing surfaces 


Clean screen Sensitizing solutions 
Cut film stencil Silk-screen paints 
Sensitize screen Paper stocks 

Make mimeo stencil Stencils 

Register multisheet poster 


PAPER HANGING 
Doing 


Knowing 
Prepare new surface Estimating 
Remove old paper Colors 
Tear paper Kinds of papers 
Hang short paper Cleaning 
Hang relief paper Glue and sizing 
Butt seams Equipment 
Make miter seam Patterns 


Units of Instruction, Inasmuch as the fundamental elements 


А t 
In any of these occupations are the things that must be taugh 
to the learners, it wou 


units of instruction, T 
informational and the 
tional education who fin 


accept the fund, 
there are elemen 


siderable satisfaction in the use of the term unit of instructio 


18. Whether an essential element invo 
» or both, it can be called an instructional kt 
cal work where the operations ага Br 
Steps or points, as in Chapter 8, so in ot 
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areas, such as those just mentioned, the units should be broken 
down into steps or points and designated as instructional steps 
or instructional points. This applies to information topics as well 
as to manipulative or machine work. 

Analysis in Plant Training. We previously made reference 
to analysis and training under production conditions. The prin- 
ciple that involves elements on the one hand and a problem on 
the other holds true in plant production except that a good many 
persons take part, instead of one, in producing an article, a part, 
or a subassembly; the problem is solved by many persons com- 
bining their efforts. 

Plants vary in their organization, materials, machines, prod- 
ucts, and methods of production. However, there are custom 
Occupations, service occupations, and repetitive work in most 
plants, The judgment of the person making the analysis will be 
necessary in determining which of the two charts, Figures 10 and 


18, will be most practical to use. Custom trades are represented 
in most plants in tool and die rooms, in patternmaking, and so 
kinds of assem- 


on. Service occupations are represented in certain 1 
bly and installation work. And, of course, in most plants repeti- 
tive work appears in greatest amount. А т 
The assignments of persons who do very simple repetitive 
Work and who do not require training aside from "breaking in, 
do not need analyzing for training purposes. The work of others 
Who do complicated work, whether of repetitive or custom па- 
ture, needs analyzing. Inasmuch as only one article, part, or 


Subassembly is produced in a department by a number of men, 
the chart in Figure 10 would not be necessary 1n analyzing plant 
training for repetitive workers. The chart in Figure 18, used 3 
analyzing a service trade, is satisfactory for this purpose. Eac 

machine can be considered as @ block, and two columns, doing 
and knowing, can be arranged for each block, and in most a 
stances the knowing column is not long as compared to he 
doing column. The pay-roll job designation can be used for in- 
dicating the block, but in most situations in repetitive work the 
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í esig- 
pay-roll job coincides with the machine, so either ep des ie НЫ 
nating the block is satisfactory provided that it puts sy: 

training program. . - 
ipte S production involves all kinds E ~“ р 
Some of them are of the kind found in machine 5 ері doing 
good many of them are special. Each machine is e i Бет 
one thing. Some are Simple and some are complex. T pt. doing 
tion work of a department should be blocked; iuh d 
and knowing units for each block should be identifie en 
units should be broken down into steps for teaching. Reno 
assumes pay-roll jobs that are complicated enough n mer 
‘considerable training of the learner in order to qualify. 5 Poenis 
formula for covering analysis for training purposes for 5 си E 
is practically impossible, The general principle of өс уа de 
plies, however, and the persons making the analysis sho 


ich is under 
termine the needs after study of the plant which is 
consideration, 


eneral prin- 
Principle of Analysis Applied in All Areas. The general p 
ciple underlying th 


4 eas 

Пе analysis procedure holds true in mee 

of world activity where things are created and where n one 
difficulties are Overcome. There are essential сұлық must 
hand and problems on the other. The essential elemen oB 
be combined into a necessary pattern to solve a given pr 
as is done in mathematics, ТЕ is 
elements in a practical wa 


en 
at the appropriate time. The ep | 
st they should be identified an tal ele 
There must be an inventory that includes the fundamen 


] 
nta 
ments and a goodly list of typical problems. The fundame 
elements should be outlined. 


should be taught, but fir 
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emi This analysis technique is useful in discovering 
ES ts € elements in any area of work even though it may 
a. classified asa vocational occupation, provided that the 
"i is involved enough to require instruction. The terms used 
Sy esignate the elements in one occupation are not always appro- 
wr in designating elements in other areas of work. It is wise, 

efore, to use the term unit of instruction when in doubt. It 
applies equally well to doing and knowing elements. The units 
Should be broken down into steps just as in analyzing an in- 


dustrial occupation. 


ASSIGNMENTS AND DISCUSSION TOPICS 


1. Study your occupation and determine whether it is a single- 
or multi-block occupation. If it is a multiblock occupation, 
identify the blocks. 

units and several typical 


. List the "doing" and "knowing" 
work assignments in each block that resemble, or can be 


compared with, the elements of a problem in mathematics. 


8. Place them on a chart as described in Chapters 6 or 
onal steps as explained in 


4. Break the units into instructi 
Chapter 8. 


REFERENCES FO 
Allen, C. R., The Instructor, the Man, and. the Job 


Lippincott Co., 1919 
‘ushman, Frank, ae York: John Wiley and Sons, 


19 


R FURTHER READING 
( Philadelphia: J. B. 


Procedure. (New 


1940). 

Hall, Herman S., Trade Training in School and Plant (New York: The 

s, Century Со, 1930). x 
elvidge, R. W., How to Teach a Trade ( Peoria: Manual Arts Press, 1923), 

sin fü de and Industrial 
elvidge, R. ЕЕ C., Principles of Trade and In lustria 

Б W., and Fryklund, veni 5 Press, 1946), Chaps. 4-5. 


Teachin iti ia: Manual Arts 
agree ne. ME (Ne York: John Wiley and Sons, 1937), 


Struck, F. T., Creative Teaching 
Chap. VIII. 


[10] 


ABOUT LEARNING AND TEACHING 


KNOWING THE LEARNERS 

ONCE upon a time a boy came home from fishing to learn that 
the family horse was missing. Everyone had tried to find it, but 
without success. The lad was asked to take his turn and try to 
find it. To everyone's Surprise, in fifteen minutes he returned 
with the horse. When asked how he found it, he replied, "I just 
got to thinking where I would go if I were a horse and I went 
there, and there he was.” The solution of the problem was à 
matter of using plain “horse sense.” 

Many situations in teaching are dealt with by using good 
judgment. The first thing that a new teacher should be able to 
do is to project himself into the situations of his students. By 
putting himself in the places of his learners, and by dealing 
with them as he himself would like to be dealt with, he is likely 
to keep up good relations with his students. He is likely to 
maintain good learning conditions, which are best maintained 
when all is well in the relations between the teacher and the 
learners. If he understands and is courteous and considerate and 
knows well what he is teaching and teaches it well, it will sel- 
dom be necessary to assert authority. 

We Are That Way. What is there about people that make 
them want to be dealt with understandingly? It is because al 
people have one thing in common. While people differ in most 
human characteristics, they are quite alike in one important 
respect; all people have feelings. What we do from morning 
until night is affected in some way by feelings. Let us think 
about ourselves, Feelings make us aware of being alive; they 
make us aware of things about us. Pleasantness or unpleasant- 
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cca a cies everything we do. We live constantly in the 

ee e of feelings. Tt is a natural human condition. Were it 

а feelings life would be impossible. 

и many things because of the pleasant feelings associ- 

We seek eni Feelings condition the values we place on things. 
entertainment of various kinds because pleasantness is 


attached to it. We like to look at beautiful things because of the 


lea А к 
pleasant feelings that come to us. We avoid things, when we can, 
lings will be associated with 


Жа believe that unpleasant fee 

de It is a human characteristic to avoid the unpleasant and to 

in he pleasant. We are all alike in this respect even though we 
ay not always recognize it in our daily routines. Reflect a little 


о 2 d 
yourself and see if you cannot trace many of your decisions and 


acti с А 3 
actions to feelings. They serve a5 controls of action. 
asantness, and failure is accom- 


Bi is accompanied by ple 

ie ied by unpleasantness. Normally one will strive to succeed; 
де may endure temporary unpleasantness hoping that eventually, 
just around the corner, lies success and its accompanying 
pleasantness. Success is inspiring; because of success there comes 
the desire to do even better. Failure is depressing, and too much 
of it, and too many failures, are likely to inhibit further effort. 
Continuous unpleasant feelings are wearing on an individual, 
ер sap vitality and breed indifference. The individual is in his 
highest state of efficiency when he is in pleasant adjustment with 
his surroundings. He can then put forth his best efforts. 

What does this mean in teaching? It means just this; all people 
have feelings and, therefore, the learners whom we teach have 
them just as we have. We must put ourselves in the places of 
these learners and treat them in the same way that we ourselves 
Would be treated. There must be courteous, friendly, considerate 


dealings with our students. Tolerance must be shown when mis- 
rselves want to be dealt 


takes are made: Jt is the wayne cm 
With. It is the way, therefore; that we should deal with others. 
This applies in any walk of life where deal with 


people must 
each other, work together, oT even play together. 
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Only under rare and exceptional conditions should there be 
any variation to this practice in teaching. It does not mean, how- 
ever, that sugar-coating and molycoddling should be followed. À 
businesslike, yet pleasant attitude, should be present at all times. 

Effective Teaching. Inasmuch as pleasantness is associated 
with success, we must teach our lessons so well that the learners 
will clearly understand them and thereby increase their chances 
for success. Our lessons should be organized so they will pro- 
ceed from the simple to the complex. The early lessons should be 
simple so that success can come early. To succeed early brings 
hope and inspiration; to fail, brings disappointment. We must 
not have situations that are likely to lead to failure, especially in 
beginning lessons. This is one of the reasons for arranging 2 
progressive order of jobs or problems in making an analysis. 
Complicated lessons, if placed first in our plan, are likely to be 
too difficult, thus increasing the chances of failure. 

When an individual seeks to do something, achievement is 
pleasant for him; but if one seeks to do something, and if he does 
not get to do it, it is unpleasant for him. This applies to learning. 
A learner should have the desire to learn, and for him to be 
taught when he has such a desire is satisfying to him. But if 
he is forced to learn, it is annoying and learning is retarded ог 
prevented. One of the most important problems for a teacher 
is to get the learners to want to learn — to get them interested. 
F eelings of pleasantness and interest go together. When a learner 
is interested, he is ready to learn and teaching is rather easy: 
When a learner is not interested, teaching is difficult and almost 
futile. So when you teach, see that your attitude toward the 
class is such that feelings are taken into account in every Wy 
because the learners have feelings just as you have. Be courteous 
and friendly, yet businesslike; be sure you have the interest 
and attention of your students at heart; have your lessons 
planned well and present them well so as to assure achieve 
ment. It will be satisfying to you, too, to see your efforts pring 
results. Success will come to you when you see success come 
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to the learners, and it will bring satisfactions too — pleasant 
feelings. 

People tend to want to repeat pleasant experien 
Dot to repeat but to avoid unpleasant experiences. This is natu- 
ral with most people. Impending unpleasant experiences are not 
Viewed with pleasant expectations; rather they would be avoided 
if possible. An unpleasant experience is not to be repeated 
unnecessarily. If a learner is dealt with in ways that are un- 
pleasant and if these continue, the classroom will be repulsive 
to him. But if conditions in every Way lead to success, there 
will be the desire to continue to try because of the pleasantness 
attached to success. There must be accomplishment, and when 
there is, interest and attention become continuous. A good 
teacher keeps the class continuously wanting to achieve. Early 
Successes by the learners are the best assurances of continued 
efforts and successes. 
, learning and Habit Building. Habits are developed by repeat- 
ing experiences again and again. If we repeat pleasant experi- 
ences we make habits of them, which is the best way to develop 
Skill. Skills are habits. Of course, we can repeat unpleasant E 
регіепсеѕ; we can force repetition against an individual's E 
Sires; but if all teaching were attempted on such a ы у 
learners would work against it. They would want to avoi ca 
learning experiences. We want repetition and we can be certa д 
that it will lead о development of skill when satisfaction an 


Success attend one's efforts. А P 
Just doing a thing once is not enough. Learning units а 
be repeated if skill is to be developed. They must be repea 4 
Under practical conditions because practical Se idt 
meaningful. Meaningful things are more satisfying t 27% oe 
things and, therefore, are likely to be gic aria У Нива of 
Way to develop skill is to provide opportunity for pe = 
the thing again and again in practical applications. s am 
Not be done by force or under abstract conditions as in repeating 


Meaningless exercises. 


ces, and tend 
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Inasmuch as learning is conditioned by feelings, success and 
good feelings usually go together. The more one is certain of 
success, the greater the desire to learn; the more there seems 
likelihood of failure, the less the desire to attempt to learn. 
Shop experiences that are attended with success and satisfaction 
tend to become fixed with the learner, and shop experiences 
accompanied by failure and dissatisfaction tend to fade from the 
learner. 

Building Confidence. Unpleasant feelings and failure tend to 
prevent personal development and to destroy confidence. Con- 
fidence in one's ability, and having the ability, is a major de- 
sirable outcome of training. Anything that will destroy confi- 
dence should certainly be avoided. Be careful not to criticize 
too much and too often. Rather, find ways to commend; build 
on successes; one cannot build on failures. A good house can- 
not be built on a weak foundation. Feelings, pleasant and un- 
pleasant, underlie learning situations, and in terms of your OW? 
experiences remember that emphasis on pleasant situations are 
the more desirable in dealing with others. 

There are extremes in unpleasant feelings that may interfere 
with successful teaching and learning. Nervousness, fear, angel, 
worry, melancholy, and disgust are examples of such extremes: 
They arouse the whole body and interfere with learning and the 
development of skills. They tend to block the forming of good 
judgments in important situations; they are often the cause 9 
accidents. They are not only recognized outwardly in an indi- 
vidual but there are internal disturbances also. lt is not un 
common to have headaches, sinking feelings, loss of appetite, 
poor digestion, or loss of bodily control when the extremes 0 
unpleasant feclings are present. There is limited possibility 9 
developing skill, gaining knowledge, or building confidenc? 
under such conditions. There are differences in people in the 
responses to extreme feelings. Some react more than do other? 
but it is a good idea to assume that all are alike in this respect 
— and that is that unpleasant feelings are generally detrimenta! 
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eae els who have tendencies to extreme emotional upsets 
how е апі sympathetic attention. You may not know 
Esse] a a given learner is or can become. Learners are 
пен 4 degrees that teachers do not often recognize and, 
is. aine: i e advisable to guard carefully against arousing 
сагане m void ridicule, humiliation, and sarcasm with all 
ан nstead, try to do things that will build confidence. 
Teme e іза favorable attitude. It will help to suppress ex- 

emotional conditions. Be calm and have poise; be tolerant 


and sympathetic; yet be firm. 


TEACHING THE LESSON 


Skill i 

E in teaching a lesson holds equal importance with under- 

anding the learners. It has been indicated that pleasant feelings 
f of successful teaching and 


na o the very warp and woo! e : 
to igs Skillful presentation of a lesson, therefore, is conducive 
consi det good feelings. The success of a learner depends in 
ratel derable measure upon the success of the teacher in accu- 
of d. presenting the lesson. And the success and good feelings 
The learner go together. 

in mE are certain principles tha 
ad на a lesson. The first one already has been presented, 
What. аорта) the learners. Next, the te 
pect e is to teach and the learner should kn 
ed to learn. Third, the teacher should k 


r : 

ње the particular lesson; that is, he shou 
н ethod of presentation to use. Fourth, he must have а thorough 
nowledge of the various aids and devices that have proved 


helpful in teaching. 

а to Teach. Тһе thing to teach is the instructi: ; 
d. instructional unit is а of the occupation. ] 
st ments consist of operations and i ormation topics. One in- 
eee unit and no more $ ght at one time. The 
е to be covered in а single outlined in the analysis 
Ot the occupation. For example, in 2 machine shop the operation 

how to knurl" already presented. would be covered in one 


onal unit. 
The 
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struction sheets covering the important Operations v bes 
tion topics are available in practically all occupations. 4 mes 
à Р ; т, that laziness overta 
inexpensive. It is well to note, howeve ? tion sheets 
many learners when using instruction sheets. Instruc е 
cannot be passed out and used incidentally. ри. de 
instruction on how to use them. The preparation dn Me is 
instruction sheets are so important that extensive € E 
available and: teacher training courses devote considerable 2 
tention to the writing and use of instruction sheets. ҰН” 
3. Observation. This is largely a procedure which hn 
watching others while they work at production. Oral exp == 
is not possible as in the demonstration given by the tea eho 
However, guidance is frequently provided by pr 36 thes 
points out the difficulties and niceties of procedure (45 the dum 
person works. It is sometimes necessary to use this proce 
in very large classes and under production conditions. said 
4. Discussion. Discussion between teacher and pee ae 
among learners is a helpful way of getting a lesson taught, not 
it needs careful teacher direction and control. Discussion M 
highly useful in teaching how to perform mechanical Koen ds ОВ 
except as a means of making clear points in the metho 
experienced workmen. р d the 
5. Recitation. Lessons for study may be assigned м ТЕУ 
learners required to recite by question-and-answer pede is 
This method is used effectively in teaching information P 
to younger learners. It is not unlike the once puc to 
school recitation method. Adults prefer general discussio: 
recitation procedures. 
6. Vesti: The lecture method of teaching utilizes he 
prepared oral discourses to which the student group gem 
is seldom used in vocational teaching, because it is not effe 
in teaching shop skills. 
7. EU bd Method. The conference method ane 
group discussion in Situations when some of the members the 
class presumably know more about a given problem than 
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teacher. The teacher then is essentially a leader and his duty 
is largely to keep the discussion within bounds and to emphasize 
or record the points brought out. The conference is suitable in 
new areas of instruction where methods are to be developed 
and in which there is practically no literature on the subject. 
Leaders are brought together to pool their knowledges. Ex- 
perience has shown that the conference method has its limita- 
tions in teaching shop skills. However, it is a method that has 
an important place in vocational education and most teachers 
will be wise to master it. 

Teaching Aids and Devices. There always is need for aids 
and devices that will help in getting a learner to fully under- 
Stand what is taught. Common, helpful aids and devices are 
textbooks, instruction sheets, pictures, drawings, sketches, models, 
patterns, charts, diagrams, reports, blackboards, motion pictures, 
Still pictures, and so on. Shop teachers should ever be alert to 
developing and using teaching aids and devices. Not only are 
they helpful in the usual teaching procedures, but they provide 
variety and interest, and help to break the monotony of demon- 
strations and shop practice. Learning takes place in many ways, 
and the greater the versatility of the teacher in presenting les- 
sons, the greater the certainty that he will reach all learners 
under all learning conditions. Readiness on the part of the teacher 
to use teaching aids and devices increases his skill as a 
teacher. Special teacher-training courses which especially deal 
with the making and use of aids and devices are available. 

Steps in Teaching a Lesson. In education for many years four 
major steps in teaching a lesson have been used. They are 
known as the Herbartian steps. It is generally agreed that they 
are little more than theoretical steps but that they have value 
in analyzing a given teaching and learning situation. These 
steps are (1) preparation, (2) presentation, (3) application, 
and (4) testing. 

Preparation is getting the learner ready to learn. All that has 
been stated regarding understanding the learner applies to the 
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preparation step. This step is one of the most important prob- 
lems in teaching. If a learner is not ready to learn and does not 
know what he is expected to learn, little good can come from 
а presentation of a lesson by the teacher. Essentially this means 
that the teacher has interested the student and has maintained 
his interest, A good teacher keeps the learners in constant readi- 
ness to learn by the Way he teaches and manages. An ехреп- 
enced, good teacher has made his control of the preparation 
step a teaching habit which needs little of his direct attention. 
Presentation means teaching the lesson. Readiness on the part 
of the teacher to employ any one of the methods already men- 
tioned and his versatility in bringing into effective use any of 
the many aids and devices is assurance that the lesson will be 
ed, of course, that the learners are 
t teacher can shift readily his methods 
eet a given teaching situation. Yet, there seems 
to be no formula for good teaching that all teachers can URES 
Experience is necessary to develop ready ability in teaching 
Just as experience is necessary to know how to cope with the 
many situations that arise in the practice of a trade. Again. 
the nature of the instructional unit, the learners, the equipment, 
the teacher's confidence, the place, and even the time of the day 
are factors that condition the presentation of a lesson. 
Application naturally follows presentation, The learner must 
Promptly apply what he has been taught. Unless a lesson has 
been applied, there is little assurance of learning. We learn by 
ng what we have been taught and not Қ 
If an operation has been demonstrated, i 
ed immediately in a practical situation. If а 
mathematical procedure or other form of information has been 


taught, it, too, should be applied. The learner should be able 
to use what he has learned, and he should develop confidence 


looking оп passively. 
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applies it properly. He must allow the student time, however, 
to attempt to apply what has been taught. He must not be too 
quick to assume that help is needed; there must be timé to 
try. The help given must be limited to clarifying details which 
were not understood or learned or which are not applied prop- 
erly. There may be need for repetition of all or parts of the 
presentation step. 

Testing follows application. The learner should be able to 
use what he has learned without teacher guidance. There are 
different ways to test. Formal examinations can be given; the 
learner can be watched on the job; there can be recitations and 
discussions to bring out the learners mastery of a situation. 
It is important for the teacher to be sure that the learner has 
learned and can apply what has been taught him. 

Teaching by an experienced, efficient teacher is not neces- 
sarily a routine procedure of following the teaching steps just 
described, in rigid serial order, as though in lock-step fashion. 
Once teaching and learning is under way in a particular class, 
it cannot be said that a procedure following this sequence of 
steps prevails even under the best of teaching conditions. Prepa- 
ration is a constant process affected by the attitude and applica- 

_tion of the efficient teacher. There is an atmosphere of readiness 
in a well-taught and well-managed class. And so, presenta- 
tion, application, and testing are continuous, not one necessarily 
preceding another, but each filling a need as that need appears. 
Perhaps only the first lessons of a beginning teacher hold to 
the sequence of teaching steps; then as he masters teaching, 
any one of the steps may appear without concern about sequence. 
The teaching steps become habits that function automatically 
as need arises just as do the habits of the skilled worker. 

Asking Questions. Asking questions and answering them, 
as put by the teacher to the learner and by the learner to the 
teacher, is rather a continuous process and necessary in shop 
teaching. The principles that should be followed in under- 
standing the learners should be present in the teacher’s action. 
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Courtesy, patience, and sympathetic understanding eae 
vail in putting and answering questions. There is no exc E 
intolerance, sarcasm, or efforts to “show off when жеп мы 
asked or answered. Again, remember, good feeling E pe 
vail if good learning conditions are desired. There 2 ben 
points for the teacher to follow in questioning a lear 
a class: 
l. State the question clearly. Questions in shopwork are 
usually related to the why and how of a problem. — 
2. All questions should be answerable. It is unwise ae 
questions merely to bring out а learner's ignorance. How -— 
it is not out of place to ask a question of an inattentive pe 
to get his attention. Me. 
8. Ask the questions of the class as a whole. After a Б ер 
single out an individual for the answer. This keeps the gr 
alert. 
4. Do not permit group answers. А 
5. Every са pu presuppose a previous experience 
that will enable the learner to answer. 
6. Encourage complete and clearly enunciated answers. db 
7. Do not permit a few persons to answer all the Ta 4 ts 
Hold all the class to account by permitting each membe 
take part with reasonable frequence. a ја be 
8. Questions that can be answered “yes” and “no” shou 
used sparingly. ie 
skillful п comes with experience. It is poii 
and important ability that forms part of the icum 
teaching skills of the good teacher. The question is a stimula 


zhat 
of learning and a means of holding learners to account for w 
they have been taught. 


Class Management. 1 so 
methods go together. The teacher should organize the ne 
that order and System prevail. He should enlist the help o dist 
class in good housekeeping. In fact, one of the outcomes i 
; the learners in teaching is orderl) 
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procedue, good order, and respect for equipment and materials. 
Good management is necessary to assure such outcomes. 

The shop teacher should also be a business manager. He must 
know how to specify suitable materials and equipment and how 
to requisition them. He must keep account of tools and ma- 
terials that are used. This cannot be learned quickly. Class and 
shop management is so important that classes are organized 
for training teachers in management as well as in teaching. 

Habits of Work. Skill in performance and confidence in one's 
ability, both of which are highly necessary, have little practical 
value in a trade unless proper work habits have been developed. 
Learning how to earn means more than the development of 
essential shop skills; it includes also the development of earnest 
work habits. An employer cannot be expected to continue on 
the pay roll persons who have not learned to utilize their time 
in an effective manner and whose attitudes are against the best 
interests of the employer and other employees. One of the major 
responsibilities of shop teachers is to manage the shops and 
teach the subject matter with a view to developing efficient 
workers, 

There is danger when young workers, and old, enter industry 
with a feeling that something is owing them rather than that 
they have something to contribute for which they will be paid 
accordingly, Habits of loafing and too frequent rests should not 
be permitted in the school shops, and learners should discover 
the need of earnest application and speed. In the school shops 
conditions as similar as possible to those in industry should 
prevail, so that the learners will have little difficulty in adjusting 
themselves to pay-roll jobs upon the completion of their training. 
This training for industriousness can be and should be done 
in a tactful way. Some learners need not be told that they 
should work energetically and without loafing. Early in every 
course a few lessons should be given to make clear the ex- 
pectations of industry in relation to work habits as well as to 
skills. To assure complete training, this much is due the learners. 
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Good learning habits and good work habits go together. Proper 
effort put into learning and progressive attainment will develop 
into ideals and attitudes of the kind that makes good workers. 
The returns are immediate in the learning situation; there is 
achievement, and the satisfaction of achievement is conducive 
to development of ideals and attitudes that lead to general ` 

personal attainment and development. These are components 
of the stuff that makes advancement possible on the job. 

Text and Reference Books. Occupations are such because 
individuals have made discoveries, have learned new principles 
and techniques by experience, and have been thoughtful enough 
to put their findings in writing so that others may profit from 
them. Progress is due in large part to the fact that pamphlets, 
books, and periodicals which hold within their covers the in- 
Structions prepared by leaders in a given field, have been made 
available to students and workers. Thus, vast stores of knowledge 
have been accumulated, In all education, an extensive literature 
has Brown up and is available for students and workers who 
wish to make progress in their work. 

The time is long past when the assumption that shopwork 
and books do not belong together was accepted. The teacher 
who says that knowledge valuable for teaching trades and oc- 
Cupations is not to be had in books is likely to be narrow and 
limited in his own work. He himself may be weak in his 
mastery of theory and practice. Or, if he is capable, it is quite 
certain that he has carefully kept out of view a well-worn 
Set of good books. Considerable book material is available in 
every conceivable activity for every student or worker. The 
man is hard to find indeed who has progressed in his trade or 
profession without books. The teacher who really wants to make 
Progress in his profession will accumulate a library of technical 
and professional books, and by their continued use be proud of 
the soiled pages attesting to the satisfactions gained in moments 
of need. 


Summary. A good teacher knows how to get along with the 
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students. He is usually a good teacher because he understands 
human nature. He knows that the learners are possessed of cer- 
tain human characteristics which make them what they are, and 
he knows that he, the teacher, has the same characteristics. 
Therefore, he knows that his dealings with the students should 
be in keeping with the manner in which he himself would want 
to be dealt with. He must be courteous, friendly, and considerate 
with his students. This holds true also of the teacher's dealings 
with all people, in or out of school. It is good psychology. 

All people have feelings. They are influenced by their emo- 
tions from morning until night. Men are attracted to and tend 
to repeat situations that have suggestion of pleasant feelings 
attached to them, and they avoid and tend not to want to repeat 
situations that have suggestion of unpleasant feelings attached 
to them. Success is associated with pleasantness, and failure is 
associated with unpleasantness. We should teach so well, and 
organize subject matter in such a way as to insure early suc- 
cesses. Early successes help in building morale for further effort. 

Habits are developed by repeating experiences again and 
again. Education is habit building; a skill is a habit. Just doing 
a thing once is not enough; there must be repetition under 
favorable conditions in order that desire will be present. When 
there is desire, habits are more easily developed. Learning can- 
not take place readily under force or under abstract training 
conditions. Unpleasant feelings tend to destroy favorable per- 
sonal development and confidence. Anything that will destroy 
confidence should be avoided; therefore the teacher should not 
criticize too quickly or too often. He should commend, if he 
can, before he offers criticism. Success is more easily built on 
Success than on failure. Avoid ridicule, humiliation, and sarcasm; 
be tolerant and sympathetic, yet be firm. 

Skill in teaching and understanding the learners go together. 
The teacher should know what he is to teach, and the learners 
Should know what they are expected to learn. The teacher 
should know how best to present the lesson and, therefore, 
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should be in ready command of various aids and devices that 
are known to be helpful. The thing to teach is the unit of in- 
struction — the operation or the information topic. Each unit 
should be broken down so as to insure complete coverage in 
teaching it. The chart will be helpful in determining what to 
teach first. The basic and frequently used operations should be 
taught first, and these appear at the top of the chart. Difficulty, 
it was proved long ago, is not a factor in arranging an order of 
instruction. 

There does not seem to be full agreement as to the best 
method of teaching because of the differences in teachers and 
learners. The demonstration, however, is conceded to be the 
most useful of teaching methods in all kinds of classes. Other 
teaching methods include written instruction, observation, dis- 
cussion, recitation, lecture, and the conference. Common helpful 
aids and devices are textbooks, instruction Sheets, pictures, draw- 
ings, sketches, models, patterns, charts, diagrams, reports, black- 
boards, motion pictures, slides, and so on. Learning takes place 
in many ways, and the greater the versatility of a teacher in 
presenting lessons and in employing devices, 
likely that learning will be effective. 

The Herbartian steps in teaching are (1) preparation, (2) 
presentation, (3) application, and (4) testing. These steps rep- 
resent a sequence in teaching a formal lesson, but they should 
not be assumed as rigid patterns because, once teaching gets 
started, need determines which of the Steps will function. These 
steps are descriptive of what happens as good teaching habits 
automatically come into use. They should be planned for by 
the beginning teacher, and practice should make them habitual. 

The technique of questioning should be mastered by everv 
teacher, The question stimulates learning and is a means of 
holding the learners to account for what has been taught. Good 


management and teaching methods go together. A good teacher 
is also a good manager. 


the more it is 
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Good work habits should be developed along with production 
skills. Conditions in industry should prevail in the school shops 
so that the learners will have little difficulty in adjusting them- 
selves to pay-roll jobs upon the completion of their training. 
Good learning habits and good work habits go together. 

S sm person who wants to make progress will accumulate a 
“brary and use it continuously in advancing himself. The person 
is hard to find who has made progress without the use of 
good books. 

DISCUSSION TOPICS 


. Why do we do as we do? 
. What are the characteristics of 
. Make a list of things that a goo 
another list that he should not do in te 
4. What are feelings? Name some situations i 
controlled your action. 
5. Make a list of the likely outcomes if a teacher disregards 
feelings in his dealings with the learners. 
6. Give the meaning of simplicity and complexity in г 
success in learning. 
7. Tell how a demonstration 5 
8. Tell how a habit in correct shop pe 
veloped. 
if, oe are the effects 
ir Vhat are instructional units? А d 
- Would you ask questions of a class while you are emon- 
1 Strating a lesson? Give reasons for your point of view. 
2. What does “preparation” mean in the formal steps of 
13 teaching? 
1 1, How should questions be 
15 Make a list of management 
s Malke a list of probable difficu 
ent is weak. 
16. What are you planning to do to encourage development of 
good work habits in the learners? 


a good teacher? 

d teacher should do and 
aching. 

n which feelings 


со tor 


elation to 


hould be presented. 
rformance is best de- 


of extreme emotions on learning? 


asked? 


duties. > 
]ties that may arise if manage- 
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COURSE DEVELOPMENT 


THE making of an analysis is not the preparation of a course 
of study. It is the gathering of subject-matter materials for use 
in developing courses of study. The inventory procedure that 
was described in the earlier chapters provides instructional units 
from which the subject-matter content for more than one course 
of study can be selected. There may be enough in one analysis 
to provide content for several courses of study. 

In this chapter the procedure for developing courses of study 
will be outlined, but it should be made clear that one cannot 
learn to make a course of study in less time than one can learn 
to make an analysis of an occupation. Special study and writing 
are required. A well-balanced teacher-education program usually 
includes instruction in the principles of course development. It 
15 not intended here to give more than an outline of the usual 
procedure for making a course of study. 

What Is a Course of Study? A course of study is an organized 
body of material necessary for the teaching of a particular sub- 
Ject. It is distinguished from the curriculum by the fact that 
the latter includes all the courses of study offered over a long 


Deriod of time and assumed to train for à vocation. Courses of 
Study from several departments in a school may be included 
Е the electrical de- 


in a eurriculum. In a school the curriculum 0 

partment would include all the shop courses, English, science, 

mathematics, and other offerings necessary in the training of 

electricians. The organized materials for a course in beginning 

electricity, for example, is a course 0 
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f study. 
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A course of study should have in it several important things. 
It is more than a mere list of units to be taught or a list of 
projects. It should be a guide for the teacher in performing 
all the work necessary properly to teach a class, and it should 
be a relative rather than an absolute guide. Individual differ- 
ences in abilities of learners should always be taken into ac- 
count, and therefore absolute rigidity should not be expected 
in carrying out the suggestions offered in a course of study. On 
the whole the course should be followed, but the teacher also 
should be ready to make modifications to meet individual needs, 
especially needs that point to progress. 

A course of study should include the following main divisions: 
(1) a clear statement covering the grade level or placement 
of the students and their types and ages, the time, equipment, 
materials available, and any other information of value in 
orienting the problem; (2) a set of aims for the course; (3) 
the content of the course, consisting of a list of instructional 
units and suggested typical jobs selected from the analysis of 
the occupation; (4) suggested teaching and management pro- 
cedures; (5) Suggested testing or evaluating procedures; (6) 
resource materials, such as texts and references, requisition 
procedures, safety regulations of the school, information cover- 
ing supplementary services such as clubs in which the students 
may take part, drawings of projects, sample instruction sheets, 
new ideas and designs, plans, a glossary, and any other ma- 
terials supplementary to carrying out successfully the duties 
involved in teaching a given subject. These miscellaneous ma- 
terials should be placed in the final section, often called the 
appendix. 

A course of study can be brief or very detailed. When time 
is limited for preparation, naturally it is likely to be brief. 


However, the more resource materials it contains, the more 


useful it will be to the teacher. Course development, therefore, 
should not be too quick 


ly done. Adequate time should be de- 
voted to make it thorough. In a large city system, when there 
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are many teachers of one subject, it is advisable to build and 
revise courses of study periodically through committees which 
thus divide the duties. Courses usually are flexible and subject 
to revision as need occurs, therefore the expression course de- 
velopment rather than course construction. The course of study 
should be a guide to the teacher, not unlike handbooks used for 
technical purposes, with the exception that it is limited to a 
single subject. Perhaps a complete course of study should prop- 
erly be called the teacher's handbook. 

Matters of Orientation. Course development starts with find- 
ing out what is to be done and the probable limitations at- 
tending the use of the course. At the outset, therefore, a state- 
ment must cover what the subject is for which the materials 
are to be used. Is the subject for occupational-training purposes; 
is it assumed to be for a semester or for a year; how much time 
per week and per day will be given to the subject; what equip- 
ment and materials are available; what is the location of the 
school: and what are the community characteristics? These 
topics should be carefully covered at the outset because, one 
Way or other, they are factors which modify the subject matter, 
the method of teaching, and management. These factors vary 
in their extent of influence. For example, it would seem that the 
location of the school and the people served in one community 
would affect many things in the preparation of class materials, 
the method of dealing with the learners, management, and so 
On. Yet in another community the same factors may not be 
important. It is advisable, therefore, to begin the necessary 
groundwork for developing a course by considering all the 
variable factors and listing them before proceeding with the 
preparation of the course. 

Determination of Aims. Тһе next step in course making is 
Selection or determination of aims. There must be aims in a 
course of study just as there must be aims in any worth-while 
undertaking. There must be aims that can be realized by the 
learners and the teacher. Aims are for both learners and teachers, 
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and the course of study is an outline of the means of attainment. 

Aims should indicate what is to be accomplished. They should 
not be claims; they should indicate certain responsibilities of 
attainment. They, therefore, should have certain functions. First, 
they should indicate the end toward which instruction in the 
subject should move. They help the teacher to determine the 
proper direction and to keep instruction within bounds. Second, 
they should help the teacher to determine when the desired end 
of instruction in the subject is reached. Third, they should serve 
as a guide in determining what content shall be chosen, which, 
when accompanied by good instruction, will make the best con- 
tribution to the realization of the aims. Any content that would 
not contribute to the desired end should be rejected. It is diffi- 
cult to know what content to accept or reject unless aims are 
definitely stated. Fourth, the aims of a subject should help to 
determine what methods of instruction should be employed in 
order to teach the content. Proper instructional emphasis in 
Ls: of desired ideals, attitudes, appreciations, and skills would 
be difficult without subject aims. Fifth, they should indicate the 
nature of the testing or appraisal procedures that should be 
employed in evaluating outcomes. They should be of help in 
setting up objectives for constructing examinations and for 
evaluating results, Tests are important for determining when 
the aims have been attained. 

Selection of Content. A natural next step is the selection of 
course content. Content should be selected from the analysis of 
the occupation or activity in question. Analysis can be under- 
taken at any time prior to or simultaneously with course making. 
It serves as a check to assure thoroughness and completeness. 
The content should be expressed in terms of essential elements 
(1) that the learner must know, and (2) that the learner must 
be able to do, and (3) suitable type projects or jobs, or typical 
work assignments, in which the fundamentals should be applied. 

Teaching Methods. A logical next major step in making 
the course of study is the consideration of the teaching tech- 
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niques and devices that will enable the teachers to teach the 
lessons that best contribute to the realization of the aims of 
the subject. The proposed teaching procedure should be stated 
in the course of study. 

The attainment of desired outcomes, through the attainment 
of aims, is limited in part by the method of teaching. In a 
vocational school, or at certain high grade levels, skills may 
be the desired outcomes as a result of instruction in certain 
learning units, In another school, or at lower grade levels, ap- 
preciation rather than skills may be among the desired out- 
comes. Methods of teaching rather than the list of learning units 
would then control the emphasis. 

It goes without saying that while the content may be well 
chosen, the aims may not be attained because of a misunder- 
standing of the desired outcomes and failure in the methods 
of teaching. Moreover, the nature of the content of a course 
and its organization have much to do with the choosing of 
effective instructional procedures and devices. 

A teacher's working knowledge of the principles of psychology 
will be helpful as a guide in method, in order that the best 
practices of instructional procedure may be followed. Among 
others, examples of such need appear in the problem of coping 
with individual differences in learning, and the problem of 
teacher-learner relations. 

In large measure, any methods or combination of techniques 
of instruction that can be used in teaching shopwork depend 
for their success upon good management. Good management 
makes possible the routine movements of the learners so that 
а maximum amount of liberty is permitted. It helps to create 
an atmosphere of active interest and industry. Good manage- 
ment and effective instruction together are indispensable in 
shop instruction. Any plans for teaching method, therefore, 
should also include plans for management. 

Testing and Evaluating Results. One of the best ways of know- 
ing that the aims of instruction have been reached, and that 
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there has been proper emphasis for attaining desired outcomes, 
is the use of tests. 

Any tests used to evaluate results should be constructed ac- 
cording to the aims of the course. If the aims are conceived in 
terms of ideals, attitudes, appreciations, and skills, then the tests 
should measure these qualities according to the desired em- 
phasis. However, it hardly seems necessary to measure manipula- 
tive skills beyond the appraisal made in the routine of the 
teacher's observations. Adequate judgment of performance can, 
for practical purposes, be determined by judgment of the 
teacher. 

Evaluation of results does not assume formal testing. only. 

Appraisal by informal evaluation procedures of shopwork and 
knowledge is exceedingly valuable. Frequent, informal written 
and oral questions of appraisal are desirable in addition to а 
formal plan of testing. 
In shopwork, as in other areas of education, there are direct 
and indirect outcomes, The indirect outcomes, or concomitants, 
are not readily measurable. The concomitants are the learnings 
that take place rather incidentally, such as the development of 
good work habits, They are considered by many teachers, even 
though hardly measurable, to be fully as important as are the 
direct learnings specified by the aims and content. The teacher. 
his organization of content, and his methods influence the value 
of concomitant learning to a high degree. 

The informational outcomes are more easily measurable by 
paper tests than are manipulative skills. However, the possession 
of certain mental skills also can be measured by paper tests. 
Samples of typical types of test elements and plans for testing 
should appear in a course of study. . 

Texts and Reference Materials, It would seem necessary, 1) 
making a course of study, to include a list of texts and refer- 
ence materials, Such a list, in a printed document, logically fol- 
lows rather than precedes the presentation of the course, just 25 
a bibliography follows the discourse in any scientific reporting. 
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Therefore, books and materials used in the making of a 
course, and books and materials of value in teaching, should be 
listed separately in the appendix. A course of study is exceed- 
ing valuable to a teacher when it has a bibliography. 

Supplementary Services and Materials. The appendix should 
include a list of materials such as sample tests, a bibliography, 
suggested plans of shop organization, shop layouts, lists of 
available supplies, equipment, directions for requisitioning sup- 
plies, safety regulations, lists of extracurricular organizations 
Such as craft clubs, drawings of projects, suggested plans for 
grading and recording, sample instruction sheets, and a glossary. 

New ideas should be continuously added — ideas that enrich 
the course and make it more valuable as a guide. 

It may not seem necessary and desirable to include all of 
these matters in every course of study, but when they are in- 
cluded they should be there because of their usefulness to the 
full functioning of the course. It should be understood that 
many things seemingly are outside of the course of study itself, 
which have considerable influence on the direct and indirect 
learning desired of the students in consequence of daily in- 
struction. Inasmuch as supplementary materials do not readily 
fall into the sequence of presentation of a course of study, they 
are best included in the appendix. 

Summary. Making an analysis is not the making of a course 
of study. A course of study is the organized body of material 
necessary for the teaching of a particular subject. It is distin- 
guished from a curriculum because the latter includes all the 
subjects necessary to prepare for a vocation. The course of 
study should be a guide for the teacher in performing all the 
Work necessary to properly teach a class. It should include (1) 
clear statements that should be of value in orienting the prob- 
lem, (2) a set of course aims, ( 3) the course content, consisting 
of instructional units and suggested jobs selected from the anal- 
ysis of the occupation or activity, (4) suggested teaching and 
management procedures, (5) suggested testing and evaluating 
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procedures, and (6) miscellaneous suggestions and directions, 
such as text and reference materials, requisition procedures, 
safety regulations of the school, information covering supple- 
mentary services such as clubs, drawings of projects, sample 
instruction sheets, a glossary, and any other materials that will 
be helpful to the teacher. All items of miscellaneous nature 
belong in the appendix. . 

A course of study can be brief or very detailed. The more it 
has in it that will be of help to the teacher, the more it is likely 
to be used. It takes time to build a good course of study. It is 
a good plan to have committees assigned to the task in the 
larger cities where several teachers offer the same subject. A 
course of study should be complete enough to be like a technical 
handbook in its usefulness to the teacher. 


DISCUSSION TOPICS 


l. What is a course of study? A curriculum? 

2. Make a list of things of orientation nature that would need 
consideration in your school before working on a course 
of study, 

3. What should be included in a course of study? 

4. What is the importance of aims in a course of study? Should 
there be relationship between school aims and the course 
aims? 

5. How can teaching methods be a cause of success or failure 
in using the course of study? 

6. How can clubs and other extracurricular activities be of value 
to class instruction? Why should clubs and social services be 

_ considered in preparing a course of study? 

7 


- Give a list of things that you believe should be included in 
the appendix. : 
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THE instruction sheet is mentioned so frequently in connection 
with the study of the analysis technique that it hardly ve 
appropriate to write final on a book on analysis without ba A 
ing it. Therefore in order that the student of analysis may di 
clude his study of this book with some measure of understan ing 
of the relation of the instruction sheet to analysis, this chapter is 
presented. The person who has contributed most to the develop- 
ment of the instruction sheet is Selvidge. 

Analysis Is Necessary. It should seem now to the reader that 
analysis is one of the most useful of curriculum instruments 
in vocational education, One should study analysis before at- 
tempting to write instruction sheets, One would then learn 

at in every activity complicated enough to require instruc- 
tion, there are elements of manipulative or informational ано 
ог both. Identification of these elements, as has been learne 
in this book, are necessary because they form the basis y 
lessons. Whether a lesson is manipulative or informational, i 
must be taught by some means. In a given teaching pre cis 
there may be a demonstration, a drawing or diagram, a пету 
assignment in а book, or an instruction sheet and so on, bu 
Whatever the instructional device, analysis is necessary to eed 
tify the elements to be taught. The materials obtained through 


analysis therefore form the outlines for writing instruction 
sheets. 


1 Selvidge, R. 


W., Individual Instruction Sheets (Peoria: Manual Arts 
Press, 1926). 
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A Valuable Teaching Aid. The instruction sheet is a teaching 
device the writing and use of which has come to be an inviting 
problem to students, teachers, supervisors, and administrators of 
vocational teaching, both in trade education and in industrial- 
arts education. There are difficulties in writing and in using 
good instruction sheets, and yet their value is generally 
recognized. 

The problems arising with instruction-sheet writing and their 
use seem of more concern to shop teachers than do many other 
instructional problems. Much hope is held out for their use- 
fulness, and consequently there is much interest. The interest is 
growing despite the problems that seem to arise. Generally, 
well-written sheets accompanied by good judgment in using 
them are valuable in all classes and schools. 

The Writing Difficulty. One of the major causes of difficulty 
relating to instruction sheets is in the writing, and poorly written 
sheets are of little use. The industrial teacher usually lacks 
ability to write because he dislikes to write, and writing in- 
struction sheets requires training, experience, and perseverance. 
Most persons who have the urgent desire and stick-to-itiveness 
can learn to write, but it is not an overnight achievement. 

An understanding of composition is helpful. The person who 
wants to learn to write instruction sheets should review the more 
common principles of correct writing. He must learn to like 
writing even though it may have been distasteful at an earlier 
Stage of his schooling. Instruction-sheet writing provides prac- 
tical application for the seemingly abstract principles of com- 
position and grammar. 

The instruction sheet must have in it good sentence structure 
and accurate word usage in order that it will be understood and 
will command respect from those who use it. The learner must 
pass to the shop from academic classes where good books are 
used and where attention is given to English usage. Poorly 
written sheets, besides being difficult to understand, in contrast 
also engender disrespect for the shop offerings. If the content 
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of shop subjects is as poorly conceived and taught as it is often 
represented in poorly written instruction sheets, there certainly 
can be little to say for the quality of shop instruction. Teach- 
ing without instruction sheets can be less harmful than teaching 
with poorly written sheets. The inadequacies of oral expression 
seem to fade, but the errors and inaccuracies of written ex- 
pression remain in their original forms. Instruction can be 
provided on how to write instruction sheets, and intensive effort 
must be put into it by both the teacher and the student of 
writing. Just as there are classes in methods of teaching, anal- 
ysis, course development, and so on, there also are classes 
available to those who desire to learn to write instruction sheets. 

Use of Written Instructions. A good measure of common sense 
is necessary in using instruction sheets even when they are well 
written. Applying common sense can be thought of as applying 
good psychology. A sheet should not be passed out to a learner 
for the first time without supervision of its use. This could no 
more be successful with most learners than an effective demon- 
stration could be given by calling a group together without 
seeing to it that there is general readiness and attention before 
proceeding. Just as there is a correct technique in writing 
instruction sheets, so is there a correct technique in using them. 

It is difficult to find a more interesting and useful device than 
the demonstration in presenting the instruction covering ап 
operation. The demonstration long has been used in shop in- 
struction, but it has not been successful alone in coping with in- 
dividual differences in learning. Inasmuch as the learners vary 
greatly in achievement, there comes a time when good books 
or instruction sheets must be relied upon almost entirely for 
complete success, The demonstration becomes less effective with 
large groups as the class continues to its advanced stages of 
achievement. If a class is large and if individuals must have 
Instruction separately, and if achievement is at many stages 
then the well-written instruction sheet is useful. It is not 2 
perfect device, but there is much in its favor. 
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Most learners dislike to obtain technical information from the 
printed page, especially if someone is ready to provide the de- 
sired information orally. Advancement in technical work outside 
of school is largely based on ability to gather readily informa- 
tion from the printed page. We can do much, therefore, in 
training young people for future advancement, by making use 
of printed instructional materials. This statement does not assume, 
however, that we should be lavish in our production of written 
materials. Instruction sheets should be prepared when needed, 
but they must be very well written if they are to be helpful. 

A good procedure to follow in the use of instruction sheets, 
assuming, of course, that they really contain the needed instruc- 
tions, is to begin using them the first meeting of the class. If 
the demonstration of an operation is under consideration, and 
an operation sheet is available, let one learner read the sheet, 
step by step, while another learner, or the teacher, goes through 
the steps that are explained. This will show the class that the 
instruction sheet really contains the desired directions. It also 
proves to what extent the sheet is thoroughly prepared. The 
average learner holds some doubt for the helpfulness of most 
written instructions before using them, and actual use before a 
group proves their worth. It is a good plan to continue the 
guided group use of the sheets for several lessons in order to 
establish them. 

When a learner obviously has not read the sheet, and yet asks 
the instructor for some desired information, he should be di- 
rected to the sheet. If necessary, the instructor or another 
learner should read the sheet to him to show that the needed 
information is there. Too quick response by the teacher to give 
orally to the learner that which is available in printed form, 
lessens the chances of developing readiness to use the printed 
instructions. 

A Supplementary Teaching Device. There are many things 
in the make-up of an individual which contribute to the exist- 
ence of individual differences. Of most concern to teachers are 
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the differences in student rates of learning in the many types of 
School lessons. While teachers deal with groups in shop classes, 
learning is individual and the rate of progress is not the same 
in any two individuals. Good psychology points to the use of a 
variety of instructional devices, and demands readiness on the 
part of the teacher to match each situation at hand. Intelligence, 
previous experience, and a practical understanding of human 
nature all suggest the need of using the immediately appropriate 
devices in expediting instruction. 

The instruction sheet should be thought of as one of the many 
devices, rather than just one, which supplements the personal 
instruction of the teacher. It is a supplementary device. At no 
time, even in its early use, was it thought of as taking the 
place of the teacher. 

Simplicity Is Important. It has been mentioned that in analysis 
and in teaching, simplicity is necessary. In the writing of in- 
struction sheets, simple directness is exceedingly important. A 
learner is confronted with many complex situations that tend 
to confuse and retard his efforts, and the emphasis should be on 
the side of simplifying rather than complicating the learning 
situation. Any instruction, whether oral or written, should be 
simple in form. Certainly the demonstration must be simply 
presented, and inasmuch as the instruction sheet is intended 
to supplement the demonstration, it too must be simple. A com- 
mon cause of failure and discouragement in the use of instruc- 
tion sheets is complexity of the instruction sheets. Frequently 
this happens because the untrained writer attempts to make 
the sheets formal and profound. Not only should the written 
instructions be simple in language, they must also be simple 
m organization. 

Who Should Write Instruction Sheets. Much good might be 
gained for the advancement of teaching vocational subjects if 
considerable study were given to the problem of writing better 
instruction sheets by those responsible. Written instruction sheets 
are needed, but in view of the difficulties that frequently accom- 
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pany attempts at writing them, with or without training, there 
probably should be a limitation to their production. Group efforts 
should be encouraged, however, because pooled judgments and 
criticisms are helpful and because writing instruction is diffi- 
cult for one person. It is good experience for a teacher to write 
instruction sheets under guidance and criticism. Such writing 
makes him take stock of his knowledge of and ability to perform 
a given operation. 

Committee work is desirable. However, the membership of 
committees should include those who are actively interested 
and who will give time to study the literature dealing with 
written instructions. It is wise to select only those who are 
willing to rewrite and re-create their materials until these can 
be understood by the students who are supposed to learn 
from them. Membership in writing committees should also 
include those who not only will give constructive criticism, 
but who will also take it without feeling that personal fault- 
finding is involved. The professional attitude should prevail. 

When good sheets have been produced and tried, they should 


be made available for general use in a school system. Instruc- 


tion covering the essential elements should be made available 


in every possible form. Teachers want such materials. Most 


teachers do not have a great deal of time to write, and there- 


fore they welcome group efforts in the production and distribu- 
tion of good sheets. Of course, good books are most economical 


and best in the long run. 

Official recognition of the value of committee work should 
not result in the exclusion of individual efforts. Naturally, in- 
dividual effort is desirable. and should be encouraged, but 
pooled efforts increase the speed of production of teaching ma- 
terials. Moreover, successful individual effort makes successful 
group effort. Frequently specialized abilities appear in a group. 
One person may be competent in sketching, another in writing, 
another in analyzing, and so on. By distributing efforts in this 
way, in terms of specialized abilities, the writer has had much 
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satisfaction in producing written instructions following the initial 
classwork covering the principles of writing them. 

Kinds of Instruction Sheets. There are many kinds of written 
instruction sheets. Some represent careful planning and study 
of the problem, others represent little planning and little study. 
The most widely known and accepted classification of written 
instructions comes from Selvidge. The term instruction sheet 
is properly applied to all forms of written instructions. One 
form should not be assumed as representative of all others, nor 
should all forms of sheets take the name of one of the special 
types. For example, it is not unusual to hear the term "job sheet" 
mentioned in reference to any form of instruction sheet. A job 
Sheet is one of the special forms of instruction sheets. Selvidge 
classifies instruction sheets as follows.* 

1. Operation Sheet. This sheet gives definite step-by-step 
instructions for performing an operation. If one were to provide 
a complete set of operation sheets for teaching an industrial 
occupation, there would be an operation sheet covering every 
Operation. A sheet is not written for use in the production of 
any particular job, but rather for use on any job that requires 
the particular operation. It has flexible application. The listing 
of the operating steps obtained in the analysis of the activity is > 
the first step in making an operation sheet. 

The title of the operation sheet is the name of the operation, 
and it comes from the analysis. A typical title taken from the 
machine shop is “To Knurl.” This title constitutes the objective 
of the lesson. The purpose of the sheet is as specific as is indi- 
cated by the title. This one is assumed to provide instruction 
on how to knurl on any job that requires knurling. 

2. Information Sheet, This sheet covers the instruction in- 
volved in an information topic. The three kinds of information 


topics can be presented conveniently by means of information 


? Ibid. 
3 Ibid., Chap. I. 
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sheets. Simple statements that include necessary facts without 
unnecessary discussion form the content. 

The title for an information sheet is taken from the list of 
information topics in the analysis of the occupation. That is, 
the name of an information topic is the title of the information 
sheet. The content is simply presented, and questions are pro- 
vided to facilitate study and class discussion. References are 
given so that further study can be made of the topic. 

3. Assignment Sheet. This is one of the most useful of in- 
struction sheets. It is used, as the name suggests, to direct 
study and investigation. It is particularly helpful in teaching 
mathematics, science, and drafting. Instruction in all shop activi- 
ties can be facilitated with this sheet. 

An assignment sheet usually includes a statement and ex- 
planation of the principle to be taught with examples of its 
application. Assignments of problems are offered for applica- 
tion of the principle under instruction; or in another form, de- 
pending on what is to be taught, a list of questions covering a 
topic for investigation is presented. Directions are given telling 
how to find the answers. 

4. Job Sheets. This term is often mistakenly used in referring 
to any kind of instruction sheet. A job sheet is intended to cover 


instruction for a particular job. Inasmuch as many operations 


are likely to be included in a given job, complete instructions 


would be more economical handled by means of operation 
Sheets. 

A job sheet includes a statement of the job to be done, a 
job specification, a list of tools and materials, questions, refer- 
ences, and a series of step-by-step directions for doing the job. 
The latter usually consist of general directions to do each step 
without telling how to do them. Job sheets are most helpful 
on job assignments that involve very little specific instruction on 
skills and when production is more important than learning. 

Experienced teachers believe that the job sheet might better 
be a plan of procedure made by the learner before attacking a 
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new job. This provides excellent opportunity for building proper 
attitudes of attack on new problems. After all, the learner should 
be taught to read drawings, make bills of materials, determine 
the tools needed for a given job, and the procedure he proposes 
to follow in construction. It would seem that that is what he 
should be trained to do in learning his occupation. The job sheet 
does this for him, and thus deprives him of an important learn- 
ing opportunity. The job sheet has valuable uses, but giving 
instructions on performance of skills and planning procedures 
are not among them. 

Writing Helps. The following information is presented for 
those who need at least a small measure of first aid in writing 
instruction sheets. 

1. Plan the instruction sheet carefully before you start to write. 
This is important. It will save considerable rewriting and time. 

In planning, first outline each successive instructional unit. 
If the unit is an Operation, list the steps in the exact sequence 
of their performance by listing words or phrases that could be 
used as a check list while writing. It will be necessary for you 
to visualize the procedure, or to work in your shop, when making 
the operation analysis. This preliminary check list is exceedingly 
important. While making the preliminary check list, make note 
of steps that will need sketches or pictures for clarification. If 
you have already made an analysis according to the plan rec- 
ommended in this book, you will have the necessary outlines 
for writing instruction sheets, 

2. In writing, make direct statements as though you were 
telling someone or giving an order “to do something.” The 
directions should be definite and brief without sacrificing good 
sentence structure. The word sequence should follow the move- 
ment in performance. The step, or part of a step, which you 
wish emphasized or carried out first in performance should be 
placed first. Articles of speech such as “a” and “the,” should 
not be omitted. Good sentence structure is as necessary in shop 
literature as elsewhere. This was not important in the listing of 
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operating steps in the analysis in Chapter 8, but it is now. 

8. Do not mix major points of theory and performance. 
Merely tell how to do each step in the operation, but do not 
discuss each step. 

4. Unnecessary statements should be avoided. Illustration: 
“Now having filled the pen, draw vertical lines.” The words in 
italics are not necessary in order to direct the learner to “draw 
vertical lines.” “Now” suggests that in a previous step you told 
how to fill the pen. It is unnecessary to include a statement such 
as the one in italics. 

5. Use the dictionary. Correct word selection is essential to 


writing instruction sheets. Check the spelling carefully. Remem- 
ber that written instructional materials intended for the shop 
should be carefully prepared. They are а long time in print and 


cannot readily be remade. Ro . 
6. Do not be satisfied with the first attempt at writing an in- 


struction sheet. This holds true of all writing. The best writers 
do not use the first draft. They write and rewrite and allow in- 
tervals of time between attempts. Mistakes are more easily 
discovered when the composition is examined after the writer 
has been away from the task a day or two. 

7. Instruction sheets may be written by the teacher who uses 
them, but in writing the directions he should be sure that the 
methods described follow standard practice. His students may 
go out in competition with others, and peculiar ways of doing 
may be a hindrance to their progress. When in doubt, check 
your procedures with various books and with competent per- 


sons. The safest way and the most economical method of 
utilizing time and materials should be the criteria for deter- 
mining the goodness of a method of performing an operation. 

8. It is not necessary to write a specification for an operation 


Sheet. Specifications belong with jobs and job sheets. Further- 
more, it is not necessary to write the reasons for teaching an 
Operation. The learner usually knows the reason which underlies 


the necessity for learning the operation. 
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9. Be careful of copyright infringements. À few words to- 
gether, or a picture, taken from any book or magazine article 
is evidence to show that there is infringement of copyright. Use 
your own composition of words and your own pictures. It is 
the safe way and the professional way. 

10. Use sketches and illustrations to clarify written descrip- 
tions, but do not depend upon sketches alone without accom- 
panying written descriptive material. Identify the sketches by 
marking them with the word "Figure" and a number. Place a 
descriptive legend below each sketch in order to make quick 
and ready connection. This legend should consist of words taken 
from the accompanying text. 

ll. Do not describe a "second method" of performing an 
operation. If there is a second method, it should be good enough 
to form the basis for another sheet. 

12. Write "CAUTION" in capital letters at the point where 
there is likely to be danger or breakage. The word caution is a 
warning of danger; in print it is the equivalent of a red flag. 
Do not give it a number. It is part of the step in which the 
danger lies. Use *Note" if you wish to emphasize or call atten- 
tion to a point in performance. Use notes sparingly and they 
will serve well when used. All statements should be important 
enough, however, not to require emphasis under “Note.” Do 
not use "Caution" for "Note." 

13. Place the sketches on the left side of the paper, keeping 
them as close to the descriptive material as you can. A good 
sketch placed close to the words describing it makes the sheet 
more easily understood, and therefore more usable and 
interesting. 

14. Ask someone to read your sheet after you have made every 
effort to perfect it. Be ready to take suggestions for improve- 
ment. Even expert writers do this. On the other hand, when you 
help someone, be professional in your suggestions. Do not feel 
that you must find something wrong. Commendation and criti- 
cism belong together in preparation of instruction sheets. 
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15. More than one sheet may be used in writing one unit. 
Number all sheets so that you can always tell whether a page 
is missing. If there are three pages, let page one be “1 of 8,” 
page two “2 of 3,” and so on. 

16. Management problems are greatly reduced if you bind or 
clip together all sheets to be used in a particular class. 

Summary. A well-written instruction sheet properly used is 
a helpful teaching device. It is one of the most useful of sup- 
plementary teaching aids. Considerable attention should be 
given to the proper use of instruction sheets, especially when 
instruction with them is first attempted. Merely handling a sheet 
to a learner with a request to use it does not assure readiness 
on the part of the leamer to use it. There must be supervision of 
the initial attempts. A good way to begin the use of instruction 
sheets is to have one learner read the directions to another 
who follows them in performing the operation. This shows 
that the sheet really contains the instruction it is supposed to 
contain. 

Instruction sheets are difficult to write. Unless one is trained 
to write, or is willing to be trained and will persevere, it is de- 
sirable to leave the writing to others. Committee or group prepa- 


ration is suggested. 
Instruction sheets must be simple in organization and simply 


presented. Complex arrangement and wordy presentation should 
be avoided. There are four major types of instruction sheets 
according to Selvidge. They are (1) operation sheets, (2) in- 
formation sheets, (3) assignment sheets, and (4) job sheets. A 
few directions of a first-aid, practical nature for writing are 


presented. 
DISCUSSION TOPICS 
] devices other than 


1. Give illustrations of need for instructiona 
the group demonstration. 
2. Name helpful devices о 
discuss their values. 
3. List and discuss adv 


ther than instruction sheets and 


antages and disadvantages of instruc- 
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tion sheets. Present them at the blackboard and encourage 
discussion on the points enumerated. 

4. Consider the problem of individual differences, causes, and 
implication for teachers of vocational subjects. 

5. Consider your own field of work and the various things you 
could do to cope with individual differences in learning and 
acquiring skill. 

6. Discuss difficulties and hindrances attending production of 
written instructions, individual or group. 
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The form above offers a handy arrangement for listing typical 
jobs and indicating an analysis of the operations to be per- 
formed. The chart may be made any size by extending the 
number of “job” columns to the right and adding to the num- 
ber of “operations” lines at the bottom. After the chart has 
been checked, it may be copied on tracing cloth and blue- 
printed. 
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4, in instruction sheets, 168 f; in 
operating steps, 109 

Accuracy, speed, confidence as pro- 
gression factors, 89 

Activity analysis, in industrial arts, 9 

Advanced operations, listing steps in, 
108 

Aims, determining, 158f 

Alford, L. P., on flow charts, 33 

Allen, Charles R., on blocking in 
analysis, 76; on checking level 
specifications, 91; definition of job, 
416; on levels of attainment, 90; 
on progression factors, 89; on re- 
lated information, 59, 61 

Analysis, application of, 3, 6 f; block- 
ing, 7515; а curriculum instru- 
ment, 160; a curriculum research 
technique, 10; examples of, 12 ғ; 
graphie description, 74; graphic 
escription applied, 75; guidance 
values, 10; an inventory pro- 
cedure, l; kinds of, 5; listing 
steps, 104 ff; making, 6, 78, 99 Ж; 
not the course of study, 151; 
origins of, 8; in plant training, 
199 f; principle applicable in all 
areas, 180; service occupations, 
99 ff; and system and order, 1f, 
4 f; and written instructions, 160 ff 

Analysis chart, layout for, 174 

and, in operating steps, 109 

Application, in teaching a lesson, 
142 f 

Apprentice outlines, and analysis, 29 

Articles, in operating steps, 109; in 
instruction sheets, 168 f 

Assignment sheets, 167 

Auxiliary knowledge, items of, 67: 
not information topics, 68; not 
related information, 106: and the 


DEX 


operation, 59, 104, 106; and re- 
lated information, 65 

Auxiliary operations, and instruc- 
tional order, 85 


Base rates, 35 ff 

Behavior patterns, and analysis, 10; 
and the learning situation, 9 

Block base, described, 78; impor- 
tance of, 79; in occupations with 
common instructional elements, 84 

Blocking, in analysis, 75 ff; impor- 
tance of, 78; often unnecessary, 
177; in plant training, 129 f; in 
service occupations, 102 

Blocks, 76 f 

Books, and shopwork, 146 


in instruction sheets, 


Caution, use 
g steps, 108 


170; use in operatin 
Checking levels, 90 ff 
Class management, 1444 
Clothing, examples of instructional 


units, 126 
Concomitant learning, 156 
Conference, method of teaching, 
140f 
Confidence, accuracy, speed as pro- 
gression factors, 89; building, 
136 f 
Conjunction, in operating steps, 109 
Copyright infringements, 170 
Cosmetology; examples of instruc- 


tional units, 125 f 
Course development, and analysis, 
d, 151 ff 


8; explained, 
Course of study, aims of, 152, 1586 
156; committee 


bibliography in, 

development, 158; content of, 
152, 154; definition of, 151; de- 
velopment of, 151ff; orientation, 


175 


176 


158; supplementary services and 
materials, 157; and teaching meth- 
ods, 154 Е 

Curriculum, 151 

Custom occupation, 78 ff; arranging 
elements, 79 ff 

Custom trades, skilled mechanics in, 
19 

Cylindrical filing, example of oper- 
ating steps, 110 


Demonstration, method of teaching, 
189; in shop teaching, 9 f 

Diemer, Hugo, time-study chart, 35 

Discussion, method of teaching, 140 

Drugstore selling, example of tech- 
nical information, 116; instruc- 
tional steps, 112 


Education, and industry, 14 f, 24 f; 

for industry, analysis in, 2 ff 
Electric wiring, example of guid- 
* ance information, 118; example of 

technical information, 116 f 
Emotions, and learning, 187 
Employment studies, and analysis 

technique, 15; reference terms, 15 
Evaluating results, 155 £ 


Feelings, importance of, 182 f 

E chart, described, 33 ff; factory, 

Food preparation, example of in- 
structional units, 195 

Fryklund, Verne С., Minneapolis-St. 
Paul survey, 16, 23f; on record- 
ing progress, 93 


General information described, 61 ff; 
examples of breakdown of, 1176 
Golf, examples of instructional units, 


Grocery selling, examples of instruc- 
tional elements, 123 f 
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Grooving on saw, example of op- 
erating steps, 110 f 

Guidance information, 63 f; example 
of breakdown of, 118; and train- 
ing for work, 10 


Habits, and analysis, 2; work, 2; 
work, development of, 145 

Herbartian steps, 141 ff А 

Industrial arts, analysis іп, 8; course 
content, 9; in high school, 9 

Industrial arts education, analysis 
in, 8ff 

Industrial terms, vary, 15f 

Industry, and education, 14 f 

Information analysis card, 119 ff 

Information outlines, 114 f 

Information sheet, 166 f 

Information topics, division of, 59; 
as lessons, 69; not auxiliary knowl- 
edge, 68; as separate assignments, 
69f; and shop teacher, 70; three 
kinds of, 71; wrong interpreta- 
tions, 67 

Inspection, 45 ff 

Instructional order, arranging, 84 ff; 
chart, 79 ff; constant factors, 89; 
factors in securing, 88; progres- 
sion factors, 88 ff; relative, 87; 
securing, 85, 88 

Instructional order charts, making 
of, 808; numbering operations, 
86 ff 

Instructional steps, listing, 104 ff 

Instructional unit, nature of, 100: 
teaching the, 137 f 

Instruction sheets, and analysis, 160; 
difficulty in writing, 161f; kinds 
of, 166; planning, 168; pooled 
judgments, 165; preparation of, 
164 Е; and reading experiences, 
163; simplicity important, 164; 
standard practice, 169; supple- 
mentary teaching device, 168 f: 


INDEX 


as teaching aids, 161; use of, 
1678; writing see Writing in- 
structional sheets 


Jewelry, examples of instructional 
units, 127 

Job, arrangement from simple to 
complex, 85; definition of, 39 ff; 
not a consistent teaching unit, 42; 
and operation, 52 f 

Job analysis cards, type of, not rec- 
ommended, 105 

Job classification, 35 ff 

Job description, example of, 30 f; 
nature of, 28 fF 

Job operations, 58 ff 

Jobs, intangible in service occupa- 
tions, 100; payroll, 41; in training, 


41 
Job sheets, 167 f 
Job specifications, 32 


Knurling, example of operating steps 
of, 110 


Lathe, example of operating steps, 
109 f 

Learner, knowing the, 132 ff 

Learning, and emotions, 187; and 


habit building, 185; and teaching, 


7 
Lecture, method of teaching, 140 
Levels of attainment, 90 ff 


Machine shop, examples of general 
information, 117f; examples of 
operating steps, 109 f; examples of 
technical information, 115 

Materials, listing, 109 

Mechanical optics, examples of in- 
structional units, 127 

Milling-machine work, example of 
technical information, 115 

Minneapolis-St. Paul survey, 15f 

Mobility, analysis of, 87 
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Modern industrial worker, education 
of, 14 ff 

Music, trombone, examples of in- 
structional units, 126 


Note, use in written material, 108, 
170 

Nursing, examples of instructional 
elements, 124 


Observation, methods of teaching, 
140 

Obsolescence, analysis of, 37 

Occupational elements, identifying, 
57 fF 

Occupations, analysis of, Sf 

Operating steps, cards for break- 
down of operations, 112; examples 
of, 109 ff; importance of, 106 f; 
listing, 107 

Operation, definition of, 43 ff; difi- 
culty in use of term, 128; and 
use of tools, 46; wording of, 46 f 

Operation analysis card, example, 
118 

Operations, assembling, 45; auxil- 
jary, 48, 85; breakdown of, 66 ff; 
constancy of, 50f; cumulative 
nature of, 48ff; depicting, 48 f; 
description of, 19 f; "doing" steps, 
66 ff; as essential elements, 59; 
forming, 44f; identifying, 51 f; 
inspecting, 45f; job, 536 and 
jobs, 52 f; “knowing” steps, 66 f; 
list of duties, 20 f; numbering in 
chart, 86 Ж; order of teaching, 
138; and payroll jobs, 52 f; and 
process, 53; shaping, 45; and 
skilled mechanics, 21 f; as skills, 
52; testing, 45 f 

Operation sheet, nature of, 166 

Operative, abilities of, 22 f; train- 
ing of, 23 f 

Organization charts, 32 f 

Orientation, 153 


178 
Outline, use in teaching, 138 


Paper hanging, examples of instruc- 
tional units, 128 

Payroll jobs, 42 

Personnel work, and analysis, 29 

Photography, examples of instruc- 
tional units, 26 

Plant training, analysis in, 199f 

Police work, examples of instruc- 
tional elements, 194 f 

Preparation, in teaching a lesson, 
141f 

Presentation, in teaching a lesson, 
142 

Processes, and operation, 53 

Progress chart, 93 ff 

Progression factors, 91 

Progress, recording, 92 ff 


Questioning, method of teaching, 
143 f 


Recitation, method of teaching, 140 

Reference materials, and course de- 
velopment, 156 £ 

Related information, and auxiliary 
knowledge, 74; division of, 59 f; 
doubtful interpretations, 65 f; gen- 
eral, 61 ff; guidance, 63f; in in- 
dustrial arts, 10; kinds, 60 ff; 
nature of, 57 f; order of teaching, 
138; safety, 65; social-economic, 
65; technical, 60 f; topics as major 
units, 60; trade, 65; wrong in- 
terpretation, 68 

Related subjects, 57 £ 


Safety, important points, 106; listing 
precautions, 108 

Selvidge, R. W., and instruction 
sheet, 160; on recording progress, 
98; use of term job, 41£ 

Semi-skilled worker, 22 f 

Service Occupations, analysis 


E, 
99 ff; blocking, 102 3 


' 


INDEX 


Service trades, mechanics, 19, 24 

Sheet metal, example of guidance 
information, 118; example of 
technical information, 115 f 

Silk screen printing, examples of in- 
structional units, 128 

Sketching arcs and circles, example 
of operating steps, 111# 

Skill, and purposeful repetition, 135 

Skilled mechanic, a custom worker, 
18; defined, 16 f 

Skilled mechanics, elimination, 17; 
in industry, 17 f; list of, 18; and 
operatives, 21f . 

Speed, accuracy, confidence as pro- 
gression factors, 89 

Success, and pleasantness, 184 f 

Swimming, examples of instructional 
units, 127 

System, an organization, 58 


Teacher education, analysis in, 10 f 

Teachers of vocational subjects, 
knowledge of industry, 5 

Teaching, aids and devices, 141; ef- 
fective, 184 ff; and learner's feel- 
ings, 183; and learning, 7; the 
lesson, 1374; methods, 138 ff; 
principles of, 137; standard ele- 
ments, 99f; steps in, 141 ff; sys- 
tem in, 1f 

Teaching methods, in course de- 
velopment, 154 f 

Technical information, described, 
60 5; examples of breakdown of, 
115 f 

Telegraphic form, 108 f 

Terms, not always a plicable, 123 

Testing, function oF 155; opera- 
tions, 45 ff; in teaching a lesson, 
143 

Test questions, on information anal- 
ysis cards, 120 

Tests, function of, 154 

Textbooks, and course development, 


15Ғ 


INDEX 


the, in operating steps, 109; in in- 
struction sheets, 168 f 

Time and motion study, 35 

Time study chart, example of, 36 

Tools, listing, 109; listing of, not 
enough, 84 

Trades, analysis in, 6; custom, 6; 
multiblock, 76; service, 6; single 
block, 76 

Two-column chart, 100 ff 


Unit, instructional, 100 
Units of instruction, in any area, 
1984 


Wage incentive plans, and time and 
motion study, 35 


Woodworking, example of operating | 


steps, 110f 
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Workers, modern industrial, 5; train- 
ing of, 23 ff 

Wrapping, instructional steps, 112 

Writing helps, 168 f. 

Writing instructional sheets, binding 
of, 171; caution, 170; copyright 
infringements, 170; direct state- 
ments, 168 f; explain one method, 
170; illustrations, 170; material to 
include, 168 f; Note, 170; number 
sheets, 171; planning sheet, 168; 
safety points, 170; seek criticism, 
170f; specification, 169 f; unnec- 
essary statements, 169; word se- 
lection, 169 

Written instructions, method of 
teaching, 189f; sce Instruction 
sheets 


